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' Soipe opi’‘iions ot eiunent and Principals 

of Colleges of Civil Engirecring onitiic second eaition 

*of the Book. 


(1) J. Neilfiun Esquire, Senior Ciovernmcnt In¬ 
spector of KailwAvs, Circle No. 6, Bombay. 

I beg to acknowledge with thanks the receipt 
of your book on Permanent Way and Points 
apd Crossings. The information contained 
therein will certainly be of advantage to 
apprentices and stafE starting their careers 
on open line.” 


(2) W. A. Buyers, Esqr., Senior Government In¬ 
spector of Railways, Circle No. 5, Bombay. 

“ A cursory glance through the book shows that 
there is a lot of useful matter in it which 
must be valuable not only to the young ap¬ 
prentices learning their work but to the ex¬ 
perienced platelayer himself.” 


(3) Chief Engineer, Burma Railways, Rangoon. 
(2-? 1-928.) 

“ I beg to thank you very much for your hand 
book on ‘ Permanent^ way and Points and 
Crossings.’ It secnis a very useful »*"OTk and 
full of valuable information.” 
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(4) Chief Engineer, North Western Railway, Lahore. 

(23-2-1928.) 

“ I beg to acknowledge wHh the receipt 

of yo\ii booklet entitled ' Terfiiancrt Way & 
Points and (hrossings. I which appears to be a 
useful publication.” 

(5) Chief Engineer, B. B. & C. I. Railway, Bombay. 

(19-3-1928.) 

I think your hand book on P. Way and Points 
and Crossings contains a lot of information 
which should be useful to those engaged on 
P(»rmaiient Way maintenance. ** 

(6) E. Fiasor, Esqr., a. m. i. c. e., Ofig. Chief En- 

gin^^ei, G. I. P. Rxilway, Bombay. 

‘‘ Your book ‘Permanent Wav & Points and 
Crossings ‘ appears from a preiliminary peru¬ 
sal to serve the useful purpose for which it 
's intended and 1 congratulate you on your 

onterprise in producing ar handy a vol****... ” 

■ 

(7) G. E. Hooper, E«qr., Chief Engineer, Way and 

Worjcs. Ceylon Government Railway, Colombo. 

I iiavc the honour to inform you that I have 
’^eau your bw i which contains much valua- 
• ble information. ” 
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(8) Lt.-Col. E. W. C. Sandes, Esqr., d. s. 

Principl^l, Thomson College', Roorki. 

" I haveth’, honour to acknowledge receipt of 
a copy of handbook entitled ' Permanent 
Way & Pointa and Crossings’ and to state 
that the book appears to be useful and has 
been placed in the College Library.” 

(9) Prir<‘ipal, Engineering College, Benares Hindu 
University, Benares. (5-3-1928). 

“ I am obliged to you for sending me a copy of 
your book on ‘Points and Crossings’ which 
is a very useful book to young Engineers es¬ 
pecially to those who have not the benefit 
of any training in an Engineering College. T 
must congratulate you also on the general 
get-up of the book. Wishing you every 
success.” 

(10) C. N. Gokhale, Esqr., Principal, Civil Engineer¬ 
ing (^llege, Karachi. 


** I am very thankful to you for the copy of your 
book you have so kindly sent me. I am 
glad to see that you have explained th^ sub¬ 
ject in such simple terms and the mere fact 
that you have run through your first edition, 
shows that the book must ha^e been fouml 
very useful.” 
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(11) C. Tedman, Esqr., m. c., a. m. i. c. Dy. 

Chief Engineer, 6,1. P: Ey., Bombay, 

“ I duly received a copy of your book and have 
to thank you for it. I have read'a good 
deal of your book andean repeat my opinion 
on the first edition of the book. It shoui^ 
undoubtedly prove very useful to all P. W. 
Inspectors and especially so to apprentice 
platelayers.” 


(12) A. E. Mould, Esqr., a. m. i. c. v. o., Bridge 
Engineer, 6.1. P. Ey., Manmad. 

“ I have to acknowledge receipt of your book 
‘ Points & Crossings’ with many thanks. It 
appears to contain a good deal of useful in; 
formation and will be added to my dfi^cc 
library.” 


(13) F. G. Langdon, Esqr., a. m. i. c. £., Divisional 
Engineer, G. I. P. Ry., Nagpur. 

“ JMany thanks for your latest book on ‘ Points 
and Crossings.’ 1 know of no other book of 
its kind which puts everything needed to the 
practical man so clearly and simply and feel 
sure it must fill a * long-felt want. May it 
bring you the ^uniary success it deserves.’’ 
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(14) A.McIn(‘inv, Esqr., Dishicl Engineer, 0.1. P. 
Py., Mamivxd. 


I liavo received a copy of your hand hook 
‘PvTinaneiil Way arid Points & Crossings’ 
for which I thank you. It appears to mo to 
bo a practical summary of poimaneiit way 
niolliods and should be of value to beginners 
and handy for more experienced men for oc¬ 
casional reference/’ 


J. Temple Esqr,, Divisional Engineer, G. I. P. 
Jubbidpore. 

‘ Itliunk you for your book on Points and 
Crossings. The revised edition seems most 
comprehensive aud I am sure the Sub P. W. 
Inspectors and P. W. Inspectors will find the 
contents most useful to them.” 


(161 C. J. ICeclan, Esqr., Divisional Engineer, G. I. P. 
Rv., Poona. 

"I thank you for theco])y of your bock on P ■ 
AVay and Points and Crossings. It should 
ho found most useful to those engaged on P. 
Way, ospecially to Sub-Insptsctors and others 
UNpiring to become InspectO'»*s/’/ 
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(17) A. On\ Llaqr., K. so- A, >i. i. c. k., Resident 

Engineer, Relaying, G. L P. Ry., Khandw^i. 

“ Thanks very much for the copy oi your book 
on Permanent Way which I have received 
and which I read with interes'o. Tife book 
contains much information which should be 
very useful to all those engaged on perma¬ 
nent way work and I think you deserve much 
credit for the way in which the information 
has been compiled.” 

(18) K. C. Bakhic, Esqr., b. sc. (London), Resident 

Engineer, G. I. P. Ry., Parel. 

I have to thank you for the copy of your hand 
book on Permanent Way and Points and 
Crossings. It is an excellent publication and 
should be of great use to apprentice plate¬ 
layers, sub-inspectors, etc.” 

(19) Chief Engineer, South Indian Ry., Trichinopoly. 

(5-4-28.) 

“ Li thanking you for sending me a coi)y of your 
book entitled ‘Permanent Wav and Points 
mid Crossings,’ I have to state that the book 
has been i>erused with interest. I am of 
h opinion that Permanent Way Inspectors and 
Sub-Inspectors would find matter of interest 
and utility in the book and I think if the 
price i^ low, it might command a good sale 
in India.” 



Some opiniorui of Vmincnt l^^igineers on first 
edition of the Notesen Points and CrossineB/v 


(1) A. B. Strange, Esqr., Chief Engineer, M. & S. M* 

By., Madras. 

“ Many thanks for the interesting little book you 
have been so good as to send me. I have 
teen certainly struck by the clearness and 
simplicity of the methods employed in tho 
various demonstrations.” 

(2) P.E. Keene, Esqr., M. I. C. E., Chief Engineer, 

‘6,1. P. By., Bombay. 

“ I am very much obliged to you for sending me 
a copy of your small work on Points and 
Crossings, which 1 have perused with interest. 
I am quite sure that a small work of this 
kind will be found most useful by all Sub- 
Inspectors and Time-keepers and I congratu¬ 
late you on your production.” 

(3) E. V. Symons, Esqr,, Superintending Engineer, 

G. I. P. By,, Bombay. 

I beg to acknowledge with thanks your book 
of Notes on Points and Crossings. There are 
many usefiil practical hints in the book and 
it should be useful to Apprentii^ and Time¬ 
keepers.” 
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(4) W. G. Barnott, 'Jlsqr., District Engineer, G, I. P. 

By., Poona. 

•* I am much obliged to you for ^ending me a 
copy of your little book on Points and Cross- 
ings. 1 think it is very rrcditabh' of you to 
Lav(' undertaken tJie collection of the infor¬ 
mation.” 


(5) N. P. JRoe, E^qr., District Engineer, G^I. P. Ey., 

Manmad. 

“ I have received your book on Poiiits and Cros >- 
inga. I think the book should be of con- 
siderabh* assistance lo many of the Engineer¬ 
ing Staff. Tlie inionuation you give appears 
to fulfil a waul felt by many of our Inspect¬ 
ors who are 3iot eonv<*rsaui with sufficient. 
Matliematics to follow involved formulic, the 
result being tliat they often adopt the prac¬ 
tice of jnitting Points and Crossings in by eye 
if left to themselves. I therefore wish your 
book the success it merits.” 

(6) E. R. Dangerficld, Esqr., District Engineer, 

G. I. P< Ry., Jhansi. 

** I am much obliged to you for the small book on 
Points and Crossings you have sent me. I 
consider the book will be of great use to 
P.*^Way Apprentices, Sub-Inspectors and 
others of tlu^t class.” 



p) C- D. Swinhoe, Ipsqr., District Engineer, ^G. L P. 

• Ey., Bina. 

I have^to acknowledge with thanks the receipt 
of your little book on Points and Crossings. 
Frosa w^hat I have seen of it, it would 
appear to be » very useful collection of hints 
*aud tips put up in a handy form for 
carrying about on the line. It should thus 
a useful companion for both Engineers 
and P. W. Inspectors and especially for 
Apprentices and those who have not the 
advantage of long years of experience, to 
whom it should be of the greatest assist¬ 
ance.” 

(8) C. Tedman, Esqr., M.C., A.M.LC.E, District 
Ikigineer, 6.1. P. Ky., Nagpur, 

“ I beg to thank you for your book on Points and 
Crossings which appears to be a useful com¬ 
pilation. I wish you success.” 

.(9) A. Bremher, Esqr., District Engineer, G.I.P. Ry., 
Jubbulpore. 

Thanks for the book on Points and Crossings 
you have been so kind as to send me. 1 have 
glanced at it and saw one or two hints«which 
I am sure will be useful to Inspectors. I 
hope you will derive some benefit from it.” 

(10) A P. Campbell, Esqr«, Resident Efigingcr, 6.I.P, 
Ry,, Bhusaval, 



** If acknowledge^ witi thanks the little book 
which vou have sent me. It would seem to 

» t 

me to be a most valuable companion for 
those who are not acquaint^td with the 
Mathematics of this section of a Eailwaj 
man’s work. I am convinced the book will 
be of great use to beffinners and evjpn those 
who are more advanced in this profession.” 

(11) M. Elliot-Cooper, Esqr., Resident Engineer, G^I. 

P. Rv., Bhusaval. 

“ I liavc read through your book on Points and 
Crossings. There are a useful collection of 
facts and formulae ; it should be of assistance 
to the Permanent Way Staff, its size making 
it especially handyfor reference on the ground.” 

(12) R. Roche, Esqr., A. C. G. L, Resident Engineer, 

6.1. P. Ej., Jalgaon. 

“ I have perused your book on Points and Cross¬ 
ings and I tliink it will be of assistance to 
those occupied on that work. I wish it all 
success.” 

(13) J. H. Morris, Esqr., Resident Engineer, G. I. P.’ 

Ry., Ahmednagar. 

I have read your book on Points and Crossings 
and am sure Amateurs, Apprentice-Plate¬ 
layers, Time-keepers etc. will find it very 
. useful in their work.” 



11. ‘ Preface to ihe Second Edition. 

^ The success which attended the publication 
of the “Nofbs on Points and Crossings” for the 
6'-6' Saijge has encoiftaged the Author to issue 
a second edition of the work as the first one is all 
out of print and there is still a persistent demand 
foi the saiSie. 

2. This edition has been largely increased and 
the whole work has been carefully revised and 
corrected where necesssny. The added matter 
consists of several new articles on points and cross¬ 
ings, a, new chapter on G. I. P. Ey. practice, 
another one on curves and a revised schedule of 
Standard Dimensions in force and recommended. 
The miscellaneous chapter has also been enlaiged, 
and re-airanged witdi a list of elementary geome¬ 
trical definitions and useful rules on mensuration 
whidi a Plate-layer usually comes across in learn¬ 
ing the theory ^of his work and in doing this, all 
te^nicalities which might confuse an amateur are 
avoided. 

• 3. Amongst the Authors I have consulted, are 
Cole, Jones, Pudma Nahen, Karamchand, and the 
Author of the G. I. P. Ey. Himd-book for Engi¬ 
neers to all of whom, I tender my best thanks. 
My thanks are also due to Mr. H. Yesonath, B. £., 
ftn; the help he gave me in making cut the dia¬ 
grams as required. 
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4. I also offer my most grateful thanks to' P. 
E. Keene, Esq., M. i. o. b.. Late Chjef Engineer, 
G. I. P. Ry., and to C. Tedman, Esq.^ m. o., ^. m. 
I. c. B., Dy. Chief Engineer, Q. I. P.* Ey., f;w the 
valuable criticism and suggestions th^'*'^ffered 
on the first edition and which have been attended 
to in this issue. < 

f 

6. The value of this small book lies in the fea¬ 
ture that it does not take the student up at an 
advanced point assuming that he knows a great 
derd of the subject but teaches him ab initio all 
that is necessary to learn in the theory of Points 
and Crossings and it is a matter of great personal 
satisfaction to me that the first edition of the book 
met with general approval of eminent Engineers 
* on the G. 1. P. and other Indian Eailways as will 
be seen from the few extracts of opinions published 
in the beginning rmd 1 hope that this revised edi¬ 
tion will be found of even greater vidue to all 
interested in the Permanent Way tt'ork. 

fi. All suggestions and criticism will be most 
thankfully received. 


K. N. SALKADE. 


Bodianpur, Januaiy 1928. 



Cfl\LPTER I. 

Points and Crossings. 

EzplandUon of Signs, Symbols, Terms and 
«v Def^tions used. 

1. ExPIJmATlOK OF SYMBOLS. 

C s= Cord. 

G = Gauge of road =6'-6' 

D •= Distance between centre of tracks. 

N = Number of crossing. 

K = Radius of crossing. 

L = Lead of crossing. 

CL = Curve lead. 

SL = Switch lead. 

TP = Tangent point. 

TS = Toe of switch. 

HS = Heel of switch. 

TNC = Theoretical Nose of crossing. 

LT = Length of Turn-out or cross-over 
tangent to tangent. 

CT — Distance from tangent point to the 
reversing point of a Turn-out and 
a cross-over. 

ST = The straight track between reverse 
curves. 

RP = Reversing point. 

NC = Visible or blunt Nose of crossing. 

S r= Spread of crossing. 

V = Versine of curve. 

W = Width of top 
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Description of diagrams. 


Common crossing. 

Number of crossing. 

Nomenclature of switches and crossings. 
Wing rails of crossings. 

Diamond crossing. 

Curve lead. 

Switch lead. 

Radius of crossing. 

Distance between crossings. 

To set out a curve lead by offsets. 

To set out a turn-out by offaets. 

To align curve of crossing to a given 
radius. 

4 

Turn-out with straight between reverse 
curves. 

Turn-out with reverse curves. 

Cross-over road with straight between 
reverse curves. 

Cross-over road with reverse curves. 
Cross-over road with different angle oi 
crossings. 
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Cross-over road with difieren^ angle of 
crossings the curve being continuous and 
reverse. 
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Ladder track. 

20 

Through cross-over road with 1 in 8| 
diamonds. 

21 

Distances of diamond croBsings. 

22 

Single slip points in 1 in 8^ diamonds. 

. 23 

Scissors cross-over. 

24 

Three-throw points. 

25 

Triangle. 

26 

Triangle. 

27 

Diversion. 

28 

Qantletted track (diversion). 

29 

To set out a curve by o&ets. 

30 

Bealigning a curve. 
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2. DETDirnoss of PKiocAinENT Wat. 

1. Permanent Way—^Boad compl^My eo^- 
ped with rails, sleepers and fasteninup on 
which Bailway Vehicles run. (Ttfe term 
permanent way is used to distinguish the 
finished Bailway from the tempozgiy tram 
roads used during the construction of the 
line, for making embankments and for 
carrying materials for the Bailway frcan 
one pla^ to another). 

2. Gauge—^The clear distance from running 
edge to running edge of the top tables of 
rails laid parallel. The word gauge also 
applies to the instrumwt by whi^ that 
distance is measured. 

3. Pwia—^The movable rails by means of 
which trains are diverted from one road to 
another. 

4. liiuliiig and Facing Pmnta—Points ate 
either facing or trailing according to the 
direction from which they are approached 
by trains. When a train approaches the 
points from their heel, thc^ are called 
trailing points but when they are approached 
from i^leir toe or the thin end, they are called 
faoag points. 
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3..,' Gradimt—^The rate of slope cd the ground 
ascending or descending of a rail toa^ 

Riiyng giaduni—The steepest rate of 
^dination which prevails generally on 
the line, being ezce^ed only on exceptional 
portions. 

7. Sradieni-Post—Post fixed at every change 
of grade showing the rate of slope. 

8. Cant—^The inward inclination d one rail 
to the other usually 1 in 20. 

9. Elevation or super-elevatioti—The hei^t 
of the outa; rail above the level of the 
inner rail on any curve. 

10. Croanng—^The point at which two sets 
of rails cross one another. 

11. Dianumd Crossiiq;—pennan^itly fixdl!^ 
arrangement of tongno rails where one 
track ‘.crosses another, so arranged that a 
vehicle passing on one of the lines that cross, 
is enabled to keep to its own line. 

12. Switch Diamond .erandng—Similar arrange¬ 
ment of one track crossing another as in 
ordinary diamonds but with movable 
switch rails. 

13. Triangle—combination oitthsee sets of 
points and oroBsin^ ^ tbe^fonn of a 
triangle and situatra with the main line 
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in a way to allow engines or wliole trains if 
necessary to be reversed to run &gme fore¬ 
most. >'' 

14. Tum-table—circular table on a /^^Ztral 
pivot supported by wheels at the circum¬ 
ference running on circular rails used for 
turning around engines. 

15. Tangent point—The point from which a 
curve commences. This is also called the 
initial point, theoretical point of switch or 
springing of curve. 

16. Curve lead—^The distance from tangent 
point to theoretical nose of crossing mea¬ 
sured along the straight. 

17. Switch lead—^The distance from tangent 
point to heel of switch measured along the 
straight. 

18. Lead of croaung—^The distance from theo¬ 
retical nose of creasing to heS of switch 
measured along the straight. 

19. Theoretical nose of crossing—^The point 
of intersection of the gauge Ihxes and from 
which all measurements are made. 

80* Nose of crossing—The blunt, or visible 
nose of crossing. 

4 

21. Angle of crossing—The acute angle formed 
at we intersectibn of the rails. 
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% 

22. Radius of crossing —^The radius of the curve 
of the gauge line of one of the intersecting 

^ raihn, the other being straight. 

2^.xCloarance—^The clearance at heel of switdr 
is the distance from inside edge of stock rail 
to inside edge of switch rail, in other words, 
iSie gap between the stock and the switch 
plus the width of the head of the switch 
rail. 

24. Cross or Transverse deepers— Baulks of 
timber generally rectangular in section 
placed cross-wise to the rails. There are 
also iron and steel sleepers. 

25. liongitudinal sleepers or timbers —Baulks 
of timber laid beneath and parallel to the 
rails to give them a continuous support. 

26. Check rail—^An extra rail placed parallel 
to the inner rail of track to relieve it from 
the ddeways pr^ure of the wheels. 

27. Reverse curve —reverse curve is one 
formed by two curves turning in opposite 

. directions and meeting tangent to each 
other. Two curves turning in opposite 
directions but having a piece of tangent 
between them do not constitute a reveme 
curve although they are cAomonly called 
so. 
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28. CompcNind curve —compound cmrve is 
formed where two or more circi^r curves 
having diBEOTent radii and tuning in tfce 
same direction meet tangent to eachj)jper 
or one another in succession. 

29, Traverser.—low frame dwarf carriage 
about 1 foot high, mounted on small whe^ 
which run on rails laid at ri^t angles 
to the direction of the tracks by means of 
which carriages are transferred, one at a 
time, to and from parallel roads, without 
the necessity of shunting. 





2 . 

3. 

4. 

6 . 

6 , 

7. ’ 

8 . 



10 . 

11 . 

12 . 

13. 

14. 




TEBMS m GENERAL 


Enfbankment, fill, bank and foimatioD 
^eans the same. 

Boad and track means the same. 

Broad gauge and 5'-6* means the same. 

idetre gauge and 3'-3|* means the same. 

Slack gauge and vridening of gauge means 
the same. 

Cross and transverse sleeper means the 
same. 

D. H. or double headed rail means the same. 
B. H. or bull headed rail means the same. 

F. F. rail, flat footed rail, flat bottomed 
rail, flanged rail and Yignoles’ rail means 
the same. 

Qiock rail, guard rail, guide rail and counter 
rail m^ans the same. 

Gtuving rail and bending rail means the 
same. 

Canting and tilting of rail means the same. 
Even and square joints means the same. 
Sta^ered, broken and uneven joints means 
the same. 

S curve, serpentine curve and reverse 
curve means the sanle. * 
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16. Cant, elevation and Buper-elevaiion 
means the same. 

17. Toe of switch and nose of s^^itch nyans 

the same. r 

18. Stock rail, main tail and back raQ means 
the same. 

% 

19. Frog and crossing means the same. 




Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 



llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
















































































































































































































































































































































































































































































CHAPTER II. 

Points and Crossings. 

MEAST7BEMEKTS 07 0BO8SINGS. 

Dii^ram So. 1. 

A. Di&gram 1 shows a common 1 in 8 crossing 
and the method of its measurements. 

In the diagram (1) point TNG is the theo¬ 
retical point of crossing. It is the inter¬ 
section of the gauge sides of the point raib 
and from it, all measurements are made. 
NG is the actual nose, commonly called the 
blunt nose of the crossing and is rounded 
o&. Centre of crossing C is the place where 
the face of crossing is the same width as the 
top flange of one r£^ and where the inter-sec¬ 
tions oi two lines drawn along the centre line 
of the two rails attached to the crossing 
would meet if extended on the crossing face. 

B. To find the centre of any crossing:— 

Measme the crossing across where it is 
exactly the width of the top flange of 
one rail. The centre point at this width 
of any crossing is the centre required. 

C. To find the theoretical point of any crossing:— 
(a) Place a straight-e^e on one side of 

the crossing face or gauge sid^ and let 
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it project a foot or so beyond the nose 
and on the opposite side of the crossing 
hold a string (both the sti-ing and the 
straight edge must touch the ^ edges 
of the crossing all the way along) 
and the point where the string crosses 
(intersects or cuts) the straight-edge, 
is the theoretical point of that crossing. 

(6) If a straight edge is not available, hold 
two strings one on each side of the 
crossing face (both strings must touch 
the running edges of the crossing all 
the way along) and let them project a 
foot or so beyond the nose. The point 
where the two strings will intersect or 
cross each other, is the theoretical point 
of that CTossii^. 

D. To find the distance from actual nose of 
crossing (this is also called the blunt nose) 
to the theoretical point:— 

Multiply the thickness of nose by the 
number of crossing. 

Example 

The number of crossing is 1 in 8 and the 
thickness of nose is f inch, 
therefore 8 X | = 6 inches, distance from 
actual nose of crossing to theoretical nose 
of'erossing. 
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E, Practical methods to find out the number, 
lead or* spread of any crossing :—Diagram h 
(a) Measure from the theoretical point of 
the crossing to where it is one inch wide 
across. As many inches as it is be¬ 
tween these two points, so many feet 
•is the spread or number of that cross¬ 
ing. 

(&) Measure from the centre C of the cross¬ 
ing (see diagram 1) to where the two 
rails attached to the crossing {aa) is 
1 foot across, or where from the inner 
edge of one rail to the outer edge of the 
other (db) the distance is one foot, the 
intervals between the centre of the 
crossing and either of these points 
oa or dh are the spreads or the numbers 
of that crossing in feet. 

(c) Measure from the theoretical point of 
the 'crossing to where the two rails 
attached to it from outer edge of one 
rail to the outer edge of the other is 
one foot across ff the distance between 
the two points / and TNG is the spread 
or number of that crossing in feet. 

(d) Measure from the theoretical point 
to where the face of the brossing is 6 
inches wide, multiply this distance by 
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2 and tbe result will be the spread or 
tnunber of that crossing in feet. 

(€) Measure from where the lace of the 
crossing is one inch wide across tc where 
the same is two inches wide. As many 
inches as it is between these two points, 
so many feet is the spread^or number 
of that crossing. 

if) Divide the ler^h of the crossing ii 
inches by the distances from running 
edge to running edge at both ends of 
the crossing (in inches) added together. 
The quotient wiQ bo the number of 
that crossing in feet. 

(g) Find out the places where the face of 
the crossing is 6 inches wide on either 
side. The distance between these two 
places measured along the crossing is 
the number or spread of that crossing 
in feet. 

Noie .—^Numbers of crossings are always 
shown on the crossing chairs and it is veiy 
ca^ to identify them. The above rules 
will be found very useful to find the number 
of crossings when they cannot be identifiied 
by the numbers on the chairs due to being 
smeared with oil and dust. 
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Diagram N9 E 
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6. NUMBEB OF CBOSSINO. 

Diagram No. 2. 

WVien we say a 1 in 8 crossing, we mean 1 foot 
perpen^cular offset for 8 feet base line from the 
nose of crossing i. e, one foot of spread in 8 feet 
length. In»diagram 2, a 1 in 8 crossing is repre¬ 
sented by a right-angled triangle in which A is the 
theoretical nose of the crossing, perpendicular offset 
is 1 foot and base is 8 feet. The Hj^tenuse is 

= = 8-062 feet. 

Ordinarily when a man, who has not had the 
advantage of learning cither geometry or trigonome¬ 
try, comes across geometrical or trigonometrical 
expressions, he fails to understand their meaning. 
It is for the advantage of such men that I give 
below a few, only a few out of many, geometrical 
and trigonometrical equivalents which they should 
try to understand thorou^ly as they will help a 
great deal in solving all the problems connected 
! with the points and crossings. 

Geometrical and trigonometrical equivalents :— 

(1) Base 

== y'Hypotenuse* — Perpendicular* 

(2) Perpendicular 

= \/Hypotenu«e* —- Base* 
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(3) Hypotenuse 

= \/Base^ + Perpendicular^ ; 

(4) Versine 

— Hypotenuse — Bas e 
Hypotenuse * 

(5) Tangent a 

_ Perpendicular 

Base * 

(6) Co-tangent a 

Base 

Perpendicular ’ 

(7) Sine a Hypotenuse 

_ Perpendicular 

Hypotenuse 

Now that we know the values and relations of the 
above trigonometrical equivalents, it will be easier 
to follow Diagiam No. 2, In this diagram, the 
right angled triangle ABC represents a 1 in 8 
crossing of which AB is the base, BC the perpendi¬ 
cular offset and AC the hypotenuse. When one 
side is known, find out the others :— 

(1) To find out the hypotenuse :— 

H 3 q)otenuse ='Y/Base^ -|- Perpendicular* 

=\/8^TP = =8-062 

Hypotenuse, 
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( 2 ) 


To find out the perpendicular ofEset when 
base is known :— 

‘Multiply the base with tangent a’ 

_ ^ Perpendicular 

Tangent a = 


Base 


_ I 

— ■?' 


(3) 


X 1 Perpendicular offset. 

To find out the perpendicular offset when 
h 3 ^otenuse is known :— 

‘Multiply the hypotenuse with sine a 
h3^otenuse.* 

c,. , , Perpendicular ] 

Sme a hTOOtenuse= - 

Hypotenuse 8*062 

= 1 Perpendicular offset. 


6-m J_ 
1 ^ 8 062 


(4) 


To find out the base when perpendicular 
offset is known :— 

‘Multiply the perpendicular offset with 
co-tangent a* 

^ ^ Base 

Cc.tM.geDt« - p— 

^ X ^ = 8 = Base. 

^ There are other equivalents such as co-sine, 
-Versed sine, secant, co-secant which, although 
not very difficult, I shall not deal with as we nc^ 
the application oi only those given above. For 
v^ues of those not dealt with here, see properties 
of a right-angled triangle under article 41 (10) 
Mensuration. 



6. NOUENCIiATU:^ OF SWITCHES A!XI> 

OBOssmos. 

Diagram No.^. 

Tongue and Stock nuls. 

When viewed from a position facing the nose*' 
of points, the tongue and stock rails qu the right 
are right-hand tongue and stock rails and those on 
the left are left-hand ones. 

Crossings. 

When viewed from a position facing the nose 
of a crossing, a right-hand crossing has the splice 
rail on the right-hand side and a left-hand crossing 
has the splice on the left-hand side as shown in 
diagram No. 3. 

Crossings should always be laid with the full 
rail on the more important track (usually the 
straight track) so that a Turn-out to the right wiU 
require a right-hand crossing and a* turn-out to the 
left a left-hand one. 




Diagram 






^ING RAILS OF CROSSINGS. 
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7. WING BAILS OF CBOSSDSGS. 

Diagram No. 4. 

The point at which the wing rail is bent to 
form the frog of crossing is called the nnclde or 
elbow of 'the wing rail. The methods of finding 
ont tlie distances from the actual nose to theoretical 
nose of crossing and from theoretical nose of cross¬ 
ing to elbow of the ■wing rail or from actual nose of 
cro:'.sing to elbow of wing rail are described below:— 

(a) To find the distance from actual nose of 
crossing to its theoretical nose:— 

‘Multiply the thickness of the nose by 
the number of crossing.* 

{b) To find the distance from theoretical nose 
of crossing to elbow of wing rail:— 

Multiply the number of crossing by If.’ 
(1| being the flange-way clearance of 
the crossing rails.) 

(c) To find the distance from actual nose of 
crossing to elbow of wing rail:— 

‘Multiply the number of crossing by 2i/ 
(2J being the sum of flange^Vay clear¬ 
ance and the thickness of the actual 
nose of crossing, If plus | =2J.) 


8 




Example :— 


Number 

of 

crossing. 

\ 

Thick- 
no.i3 of 
no'ie of 
crossing 
in 

incjjies. 

1 

a 

b 

1 

I c 

i 

Tbickness of 
nose of 
crossing 

X 

number of 
crossing 

P'stanro 
af'tual 
iKitio to then- 
ic.tical noi'O 
of crossing 
in tnches. 

Numix!! of 1 
crossing ! 
X 

Flivnge-way 
clearance IJ* 

l^lslance 
! from tlico- 
nitical noso 
to elbow of 
wing rail 
in iuciics. 

Number of 
crossing 

X 

sum of Uange- 
.»'ay clear¬ 
ance plus 
thickness of 
nose 2i' 

Distance 
from actual 
nose to elbow 
of nnng rail 
in inches. 

lin 6 

1 

4i 

> 

lOi 

1.5 

linS 


B 

14 

20 

lin8| 


03 

143 

21i 

1 in 9 



ir)i- 

22i 

lin 10 

>» 


m 

25 

lin 12 


9 

21 

30 


and so on 

• 

— 


The action of wheels passing over the crossings 
renders the wing rails liable to wear out more quick¬ 
ly than any other part of the crossing. Such worn 
out rails are impleasant as they cause a regular 
bump on the crossing and should be renewed aa 
soon as the top-tabIc of the wing rail in front 
of the frog is worn out about ^ inch. New wing 
rails of the proper spread for the different crossings 
should be made as follows:— 
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Take^ a rail 15 feet long and mark on it the 
place wlj^ere you wish to have your nuckle or elbow, 
rut your jim-crow on this mark and bend the rail 
tci the right or to the left as you may want. Put 
a snjall bar in the mouth of the jim-crow while 
bending the rail so as to have a sharp nuckle instead 
of a fl^t one. Now make a mark on the rail from 
the nuckle at a distance of 6, 8, 10 or'12 feet or 
at any distance for whatever number cf crossing 
the wing may be wanted. Hold your height- 
board in line with the face of the bent portion of 
the .rail in the direction of the dotted line and mea¬ 
sure the spread from running edge of the rail to 
the face of the height bc»ai’d. For a 1 in 6 crossing, 
you should have a 1 foot spread at a distance of 
0 feet from the nuckle; for a 1 in 8 crossing, the 
spread should be 1 foot at a distance of 8 feet from 
the nuckle; for a 1 in 10 crossing, at 10 feet from 
the nuckle and so on. The end of the wing rail 
shouiu 'be bent so as to be 4| inches from the cross¬ 
ing rail. The bend at the end should be gi'adual and 
not abrupt. The jim-crow should be applied gradual¬ 
ly till the rail ia bent to the reipiued spread otherwise 
there ia every possibility of the rail breaking off. To 
avoid this, it k desirable to heat the rail before 
bending with the jim-crow. There will then be no 
danger of the rail breaking. Wing rAils of bull headed 
or double headed rails of any section ar^ very easily 
made in this way and replaced at any time without 
waiting for new ones to be supplied. 
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TO FIND OUT THE NUMBER OP DIAMOND 
CROSSINGS. 

Diagram No. 5. 

Mark the place where the distance between 
the gauge lines is 6 inches wide across and measure 
the distance from this point to centre of elbow of 
wing rail. Then divide this distance in inches by 
6. The quotient will be the number of the diamond 
crossing. 

Example :— 

If the distance from the point where the width 
of gauge lines is 6 inches wide across (see diagram 
No. 6) to the centre of elbow of the wing rail is 51 
inches, the crossing is 1 in 8|. If it is 48 inches, it 
is 1 in 8. If it is 60 inches, it is 1 in 10 and so on. 

9. CURVE LEAD. 

Diagram No. 6. 

(ff) AB is a cord giving us the versine of the 
arc at the centre point, which is the tangent point 
of our turn-out. The distance from tangent point 
to theoretical nose of crossing is therefore equal to 
half of the cord AB. The versine in this case is 
which is aqual to our gauge. Let us now 
assume that our classing is 1 in 8 and that its radius 
is 704 feet. 
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Diagram N9 6. 
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Diagram N°7. 
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Th^ to find the length of this half cord, we 
have:— ^ 

^(Diameter — Versine) X Veraine cori 
• (701 feet radius X 2 = 1408 feet diameter.)*^ 

= V(3408 -5J)X5^ 

- V^402^ X 5i rj7>/l 7i’ 

= y/ 7711 == 88 nearly. 

= 88 being half coid or curve lead, the dis¬ 
tance from tangent ])umt to theoretical nose of 
crossing measured along the straight. 


(&) 

conversely 

therefore 


C* 


2 it ~ Versine = 5'5 feet. 


«• 


2 E X Versine = C* 

C* =-2 X 704 x5-5. 

0 ^-v/2~X 704 X 5-5 = 88 
88 = Half cord or curve lead. 


(c) CL orVf’ijvc lead is equal to (2 G N) 

where G is the gauge and N the number or- 
lead" of crossing, 

therefore 2 X5J X8 = 88 which is CL or 
curve load. 


10, SWiaCU LEAD. 

Diagram No. 7. * 

(a) AB is a cord giving us the verskie of the 
arc at the centre point, which is our tangent 
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point of the tum-out. The vereine in this 
case is equal to the clearance from rurninj; 
edge to running edge of rails at heel oi 
switch which is 4^ inches. Tlicn to find 
out the length of hafi the cord AB, we have:— 

^ (Diameter—Versine) X VcTsme =1 cord. 
(704 feet radius X 2 = 1J08 feet diameter.) 

~ X I / 5r.7 Si 

= '^828 = 23 nearly. r 2 ' 

/. 23 = Half cord or switch lead being tlic 
distance froiu tangent point to heel of 
switch measured along the straight. 

(h) SL or switcli lead is equal to (2*8 X N) 
where N is the number of ciossing. 

Example 

N is 1 iu8 

therefore2'8 x 8 =22’4 or »/*23 ^^hich is 
SL or switch lead. 


11. LEAD OF CROSSINO. 

It will be now understood that CL or curve 
lead minus SL or switch lead, would be equal to L, 
the lead of crossing. 

CL — SL = L, the lead of crosbing 
or.L or lead of crossing = (8*2 X N) 

« 8-2 X 8 = 65‘C. 




Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 



llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 














































































































































































































































































































































































































































































base: 



Radius of crossino 

D 'AGRAM N° 8. 
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Diagram N? 9. 
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12. RADIUS OF CROSSmC. 

Diagram No. 8. 

^ In diagram 8, ABC is a right-angled triangle. 
AB is the base and BC the offset which is equal to 
curve lead or 2GN. Now find out AB the base 
when offset BC is known :— 

AB is equal to E — G = CL X N or 2GN* 
therefore R is equal to 2GN^ approximately, 
or 2GN^-f-lJ Gvery closely, 

where G = 5'-6" 

N = lm8 

2 X5^ X8«-M1X5J 
= 11 X G4 +81 
= 704 + 8i 

= 712 J or say 712 radius. 

13. rbSTANgEJETWEEN CROSSINGS. 

Diagram No. 9. 

Let us assume that our roads are at 14 feet 
centres, the gauge is 5'-6* and the numbers of 
crossings are 1 in 8. 

In diagram 9, BCE is a right-angled triangle 
, of which BC is the base and CE the«o:feet which is 
equal to D — 2G (14 —11 = 3) approximately, 
lind out the base. * 
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*To find out base if perpendicular offset is 
known’:— 


‘Multiply the perpendicular offset with 
co-tangent o.’ 


3, Perp. offset X 8 , co-tangent a 
= 3 X 8 =^4 approximately. 

In the above, we have assumed that the offset 
CE is equal to D — 26 but this is not strictly correct. 
The distance EF at right angles to the cross-over 
line is 5-6". The distance EG, at right angles 
to the main track is obviously a little longer than 
EF or the gauge. 

The formula (D — 26) N is therefore only appro¬ 
ximate as it assumes that the distance EG is only 
6'-6" when it is obviously a little longer. To find 
the difference between EF and EG, we shall have 
to further dive into Trigoqoniet^j.jivhich is not 
my purpose to do. It will suffice for the purpose 
of a practical plate-layer to know that this difference 
between EF and EG is accounted for by the term 

D _ 

The correct formula to find out the distance 


between crossings TNC to TNG would therefore 

bo(D-iG)N-£.',^a 


afs/ 


4-vO rt. y 
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Thdreiorc 


D 


(D- 2 G)N 4 -^ 


14 


(14 - 2 X 5 I) X 8 - 


(14 — 11) X 8 — 


14 


32 


(3) X S - 


24 


32 ]6 


23'-6|". This Ls the correct lenpth 
of E(j the base. 



CHAPTER III. 

« 

Measurements of Points and Crossings. 

14, LAYING POINTS AND CROSSINGS. ' 

Prefatory remarks. 

Before commenciflg to lay points arid cross¬ 
ings, it is advisable to take all measurements, care¬ 
fully making due allowance for expansion and have 
all rails and closures nicely cut and drilled, care 
being taken to see that no burrs are left in fish 
bolt holes. Crossings must be laid to exact dis¬ 
tances but a little allowance may be made in 
practice to save unnecessary cutting of rails, 
bearing it in mind that if the lead is made longer 
than tJie correct one, there will be an ugly kink 
near tlie crossing. If it is made shorter, there wiQ 
be a piece of straight near the crossing which is a 
good thing. r 

Always spike the straight line first by the eye 
and then bring the curved rail to exact gauge at 
heel of switch and spike the heel chair. With 
crossings the rule as to spiking the straight line 
first, also applies i. c., first spike the check chairs 
on the strai^t line, then the crossing and last of all 
the check chairs of the curved side. The gauge ^ 
should always be tried at the nose of crossing and 
at each dhd and care should be taken to see that 
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all three peaces are exact gauge before any portion 
is spiked. gauge should be kept on until all 
the ^ikes are well driven home. 

2 ,1 It has been a practice in the past to spike 
points and crossings from to f" tight to gauge 
but this has since been prohibited and it is now 
generally laid down that poiifts and crossings must 
be laid to exact gauge. Moreover the gauge be¬ 
tween points ami crossings should be uniform from 
one end to the other and that it must notvary. 

3. The tic rods for points should be of proper 
length and if the points arc laid to exact gauge, the 
throw or the clear distance between the nose of 
switch and the stock rail will be 4^". The points 
must always be litted Avith locking bolts on either 
side so that they could be set and locked for one 
road or the other as required. With points haAong 
round tie rods between the tongue rails, the main 
defect is that tlie switch jumps up as soon 

as its heel is pressed by a passing vehicle and 
wliile a train is passing over a pair of points press¬ 
ing the heel on and oH, the toe of switch keeps 
juinping and damages the stock rail. To prevent 
this jumping of toe of switch, new pattern tie rods 
called “Williams* Stretcher bars” are now used 
as they effectively prevent the jumpmg. If they 
are not available, a piece of 3" T iron OJ feet long 
should be passed from underneath the stock and 
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tongue rails and so bolted to the tongue rails by 
means of brackets that it will just touch the under¬ 
side of the stock and tongue rails and easily slide 
along with the tongue rails when the point lever 
is worked one side or the other. Being jfixed under 
the stock and the toi^e rails, this T bar will 
effectively stop the j¥unping of toe of svitch even 
when its heel is pressed. Heel bolts with cast iron 
distance blocks and creep bars should be lused to 
prevent the switch rails from creeping ahead and 
fouling points should be fixed to show where vehi¬ 
cles may be left without fouling the adjacent lines. 

4. Check rails should be never less than 7^ 
feet long and the bend at the end should not be too 
abrupt. If check rails are short in length, they 
riiould be placed well forward to protect the nose 
of the crossing. The front end of the check rail 
should be at least 3 feet ahead of the nose of cross¬ 
ing, so that it may safely guide the'wheel past the 
gap in front of the nose. The check rail should 
be bolted with three bolts, one in the centre and 
one at each end, to the running rail to prevent it 
from tilting in case the keys were slack, which 
might cause a derailment. The proper distance 
between the check and running rail flanges is 1| 
inches. 

5. On Construction or new works, a plate¬ 
layer cw take his own time and do the work at 




Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 



llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 















































































































































































































































































































































































































































































Diagram N910 
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case, but such is not the case when alterations are 
to be made in iiinning main lines where work is 
got td be done within a given time. It is always 
advisable in such cases to mark out the position 
of the alterations‘before attcmyiting to break tlie 
3 oad and have all materials ready at hand. Always 
ask lor an hour or so more tlian you think you would 
\Naiit to finish the ^v()rk as it is very likely that 
some unloreseen circuiustances might crop up 
in your way and harn])er the work. If however, 
you fail to do the work in the given time, do not 
get excited, but put yourself calmljr to it and see 
it is ])roperly done. Never remove y^ur protection 
ilag£> until every thing is finished^ HO naatter what 
trains you detain, because it is very 

easy to cvplsin the detention of hwf WhOQt (hun 
to explain an accident. 


15. TO SET OTTT CxmVE LEAP OE A 
CRObSlKG AND TURK-OUT BY OEFSETS. 

Diagram Nos. 10 and 11* 

• In diagram 10, let us assume that lihe turn¬ 
out is of a I in 12 crossing wit^ dfl feet lea(^ Lnd 
radius of curve 1592 feet. 




Diagram N9 12. 
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We therefore have :— 


ofEset. 

132» 132 X 132 17424 

2R ” 2 X 15^ ■" 3184 — ^ 

1002 100x 100 10000 „ 

2R "" 2 X 1592 “ '3184 ' ^ 

80- 80 X 80 6400 

2R 2 X 1592 “ 3184 “ ^ 

60® 60 x 60 3600 

2R ’ 2 X 1592 ”■ 3184 ^ ’^2 

402 40x 40 1600 „ 

2R “ 2 X 1592“ 3184"^“^ 


We have now found out the offsets for these 
cords. Spike down your curve line fixing it at 
th&se offsets and you will have got your curve 
correctly laid to the proper radius. The same 
method can bo adopted in setting out the curve of 
a turn-out as explained in diagram 11. The off¬ 
sets are to be measured from gauge side to gauge 
side of rails. 


16, ANOTHEK METHOD TO ALIGN OR SET 
OUT A CURVE BETWEEN POINTS AND CROSS¬ 
INGS TO A GIVEN RADIUS. 

Diagram No. 12. , 

The curves between points and crossings at 
times get out of alignment due to various reasems 
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and it is nece*ssary to adjust them to their proper 
radius. If this is not done, they look very ugly 
as either kinks or straight portions are formed 
in the lead. A good method of re-adjusting such 
curves is explained in diagram 12. The fomaula 

for finding out the versine is ~2Jl~ “ Versine. 


In diagram 12, measure the cord AB from tlie 
heel of switch to theoretical point of crossing and 
mark tlie point C midway between A and B. Tlio 

versine or offset at C will be equal to 2R~ 
in this case, we shall assume to be as under:—^ 


Cord AB is 68 feet. 


Kadius of crossing is 712 feet. 

Since AB is 68 feet, AC which is half of AB, 
is equal to 34 feet. 

J cords AC- 34® 115G 

therefore " 2R ” 2 x 712 “ 1421 

9£ inches offset or versine at the point C. 

We ha\e now found out the versine at 0. Hold 
a string tightly stretclied between A and B an 
measure the versine at C. Slew the curve li^ 
until you get the coiTcct offset at C which in th 
case is 92 inche?. The same method can again’ 
follcvred to determine the offsets at D and 



33 


Measure the cords A C and. C B and mark the mid¬ 
way points D and E, The ofiset or versine at D 

• i cord^ 

will he equal to Since A C is 34 feet, A D 

\jrhich ia falf of A C, is equal to 17 feet. 

■ Therefore = 

A Iw 

' AD® 17* 289 , , ^ 

W "" 2"x Ti'2 "" 1424 = 

f t the point D. 

Similarly the offset at E will be= 

iCord* CE^ Iff 289 ^ , 

R “ 2R ~ 2 X 712“ 1424 “ o™et or 

versine at Hig point E. 

• 

It will bo seen that the offsets at D and E will 
be exactly Jih of that at C. Having now detor- 
nined the offsets at D and E, slew the curve at 
hese points until you get the correct offsets taking 
ire not to move or shift the point C already fixed, 
ou will then find that your curve between the 
.jl of switch and the theoretical nose of crossing 
correct to the given radius which in this case is 
■^imed to be 712 feet. 



17. TmiN-otrrs with stbaight be¬ 
tween EEVERSE CURVES.” 

Diagram No. 13. 

In diagrams G to 9, we have learnt to find out 
the curve lead, switch lead, lead and radius of 
crossing and also Stances between crossings. 
However the formulae are rej^eated here :— 

To find (S L) the switch lead:—(2 ’8 x N) 

To find (C L) the curve lead:—(2 6 N) 

or (Dia.-V) X V 
= J cord = CL. 

To find (L) the lead...;—C L — S L = 

Lead 

or {8-2 x N) = 
LeadL 

To find (S T) the length ^ 
of straight track bet- "v .y. ^ 

ween the reverse cur-1' ^ 4N 

ves. 

To find (L T) the length 
of the turn-out T. P. 
to T. P. 

To find (B) the radius of crossing. (2 GN* -f IJG) 

To find (N) the number 1 iR--l|_G 

of crossing. ) 2G 
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URN-OUT WITH STRAIGHT BETWEEN REVERSE CURVES 
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8olutio{i:— 

Let ucT assume tliat 

G is = 6J feet. 

Nis = l in 12. 

D is = 14 feet. 

Then to find :— 

(SL) = (2-8 X N) =2-8 X 12 =33*6 feet. 
(CL) == (2 GN) =2 X 6J X ]2 = 132 feet, 

orV(Dia.-V>x V = 4oord=CL. 
(1592^ feet radius X 2 = 3184} feet dia¬ 
meter.) 

= V(318H - 6i) X 5i 

= V3179 X 6i 

=Vmm 

= 132 feet. 

<L) =CL-SIi=L 

= 132 — 33-6 = 98*4 feet, 
or (8’2 X N) = 8’2 X 12 =98*4 feet. 

<ST) = (D-2G)N-^^ 

= (14-11)12 

= 3 X 12—0-291 
= 36*709 = 36'-8J' 
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(LT) =(D4-2 G)N 
= (14+2 X5t)12 
= 25 X 12 
= 300 f eefc. 

(R) =(2 GN*+liG) 

= (2x5i X 12 X 12+li XOJ 
= 1684+8i 
= 1592^ feet. 



_ Jl692j-lix5i 
^ 2 X5i 

jl692i - 8i 

==V 11 

,11684 

==Vl44 
= 12 number. 

18. Tubn-outs with beveese cueves. 

Diagram No. 14. 

The values of SL, CL, L, N and R remain the 
same as before as explained in diagram 13 under 
tnm-outs with straight between reverse curves. 





Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 



llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 














































































































































































































































































































































































































































































37 


The onl^ changes in this case are the distances CT 
and LT. i 

To find (CT) the distance 
from T. P. to the re¬ 
versing point of the 
tufla-out. 

or it conld also be found 
out by inverting for- 

)uula versine where 

' It A 

versine is known. 

To find ( L T) the distance') _ 

from T. P. to T. P. the (4 R—2 G—D) 
full length of turn-out. J 

Solution:— 

(o) CT = I VD (4R - 2G - D) 

=• J VU (4 X 1592i - 2 X - 14) 

= I Vm (63(39 - 11 - 14) 

= h \/iT(6344) 

= 4^(88816) i y 2<fS'fi2. 

= 4 X 298 
= 149 feet 

. (6)CT. 

The reversing point of the turn-out lies exactly 
in the centre of the distance D betweeif ^e two 


jiVD (4R-2G-D) 
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*. e., it is I D. When offiset V which is 
flqad to half D is known, we can find out the length 


or by inverting formula 


C> 

2B 


= versine. 


. ■. ^ = V which in this case is J D = 7 feet 

.•. C* = 2R X V =2 X 1692i X 7 

C = ^^2 X 1592i X 7 = 149 
• * • 149 = CT or half the length of 


the tum-out T. P. to R. P. 


(LT) =-v/ D(4R-2G-D) 

= v/ 14 (4 X 1592i - 2 X 6J -14) 
= V 14 (6369-11 -14) 

= -V/ 14 (6344) 

(88816) 

= 298=length of turn-out T. P. 
to T. P. 


Comparing LT in diagram 13 with LT in 
diagram 14, it will be seen that the former is 300 while 
the latter is 298 or 2 feet short due to reverse ciirve. 


19. CaoSS-OVEB BOADS. 

niagram Nos. 15 and 16. 

Cross-over roads are of two kinds, one with 
straight' between reverse curves and the other with 




Diagram N9 15. 
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reverse curves exactly the same as turn-outs. Dia¬ 
gram ISvslows a cross-over with straight between 
reverse c&rves. The values of CL, SL, L, N,K, 
§T and LT are exactly the same as shown in Va¬ 
gram 13 and worked out in solution under turn-outs 
with straight between reverse curves. 

\\^th cross-over roads with reverse curves 
the values of CL, SL, L, N and R are the same as 
for cross-over roads with straight between reverse 
curves. The only difference is in the distance 
between the two crossings and the distance LT. 
Distances CT and LT of these cross-over roads are 
the same as shown in diagram 14 under tum-outs 
with reverse curves, 

CT = J == 

or = V where YSknownbeing= 
I D = 7 feet. 

Oa* = 2 X 1592i X 7 
/. C = X 1592i x' 7 = 149 feet. 

LT = Jj) (4 K - 2“G~=n)) = 298 feet- 

Distance between') 

crossings in cross- J = v^D (4 li — 2 G — D) 
over roads with C — 4 G N* 
reverse curves. J 

or(CT - CLj X 
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Solutitm:— 

(«) = (4 X 1592i - 2 X -~i) 

- 4 X 5^ X 12. 

= Jii (6369 — 11 — 14) — 264 

= Vl4 (6344) — 264. 

-- — 264 

= 298 — 264 

“ M feet. Distance between the two 
crossings TNC to TNG. 

(6) CT — CL = CT is the distance from TP 
to HP, the reversing point of the cross-over 
road which we have foxmd out to be 149 feet. 
Deduct from this the curve lead and we will 
get the length of |S. (149-132=17), 

S is therefore equal to 34 feet. 

Comparing S the distance between the TNC 
of the two crossings of a cross-over road with 
reverse curves with ST, the same distance of cross¬ 
over roads with straight between reverse curves, 
it will be noticed that S is shorter than ST w^hich is 
due to reverse curves. 

20. Cross-over roads with different 

ANGLE OF CROSSINGS. 

Diagram Nos. 17 and 18. 

Usually the two crossings in a cross-over road 
are of the same angle but sometimes it so happens 



CL=iie6' 
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that they are not and one croseixig has a bigger 
angle th:i^*the other. In such cases the distances 
between the two crossings ha.ve to be separately 
worked out as shown in diagrams 17 and 18. The 
common practice of taking the mean of the two 
angles is a fudge and never gives good results. 

In diagram 17, the tw6 crossmgs in the cross¬ 
over road are 1 in 12 and 1 in 8J. this case the 
curve of the bigger cros^Qg has to be continued 
until it meets the strai^t'int^imedi^e port^ 
from the smaller crossing. In IT,' ABC 

is a right angled triangle of which BC is the base, AB 
the ofiset and AC the hypotenuse which is equal 
to R, the radius of our crossing. The hypotenuse 
(1592) being known, we have to find out AB the 
ofEset which is equal to CL. 

To find out the offset when hypotenuse is 
known:— . 

‘Multiply hypotenuse with sine a hypotenuse’* 

CL sine of li)rpotenuse of the smaller 
crossing 1 in X Hyp. 

^sine of 1 in crossing is ^ 

CL = gi- X — =*186 = AB the 
8'66 1 

offset. 




42 


Now tliat we have found out AB, the length 
up to which the curve of the bigger cro5,ung con¬ 
tinues, find out its v^tane at this point. 


Versine = 



therefore versine A£ = 


C* 

2B 


R is 1592. 


where C is and 


Versine AE = 


186 X 186 
2 X 1592 


= lO'-ll'. 


In triangle KFH, the offset is equal to 
D — AE H- Gi where D = 20, AE = lO'-ll* and 
G = 5'-6'. 


Ofeet KF = 20 - (lO'-ir -1- 5'-6') = 3'-7'. 

Now in triangle KFH with an angle of 1 in 
8i, offeet KF is known, find out FH the base. 

/. FH = 8i X 3'-7' = 30'-6^ ■ 

Now the distance between the two crossings 
can easily be found out as follows :— 

S = 186 — 132 + 30'-6" = 84'-6", which consists of 
64 feet curved portion and 30'-6" straight. This b 
the distance between the two crossings 1 in 12 and 
1 in (132 being the curve lead of the 1 in 12 
crossing.) If as^is commonly taken e., the mean, 
of the two crossings, we would have got 91'-9' 
which is/iut by a long way. 
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CL.«i64-0 


o. 



CURVE BE!NG CONTINUOUS AND REVERSE. 
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21. (Jross-oveb roads with different 

ANGLE OF CROSSINGS THE CXHIVE BEING 
CONTINUOUS AND REVERSE. 


Diagram No. 18. 

Id» diagram No. 18, crossing A is 1 in 10 and 
crossing B is 1 in 8 and their radii R1 = 1108 and 
R2 — 712 feet and D = 20 feet or X + Y. 


To find Y.Y = 


Rg X D 
R^ + R^i 


712 X 20 
”1108 + 712 


= 7*8 feet. 


. X = D — Y =20 — 7*8 = 12*2 feet. 


12'2 or X is the versine of the curve of 1 in 10 
crossing and 7*8 or Y is the versine of the curve 
of 1 in 8 crossing, at the reversing point. 


Now that we know the versines of the two 
curves, find out CLj^ and CL 2 by the formula 


^ =versm 0 . 



2R 


= Versine = X = 12*2 which is known. 


conversely 2R X Versine = C® 

C® = 2 X 1108 X 12*2 
C = 1108 X*l^ == 164 


.'. 164 = CLjl, bigger crossing^ 
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Similarly 



^ = Versine = 


Y = 7 ’8 which is known. 


Conversely 2E X Versine = C* 
C^=2x712x7-8 


C = ^2 X 712 X 7*8=105 
• *. 105 = GL 2 1 smaller crossing. 

S = (164 + 105 - 198 ) = 71 feet which is the 
distance between the two crossings 1 in 10 and 1 
in 8 (198 being the sum of the curve leads of the 
two crossings, 110+88=198). 


22. Ladder tracks. 

Diagram No. 19. 

A gathering line or ladder track as it is called 
is a straight track connecting up a scries of parallel 
sidings in a station yard. The method of arranging 
shunting sidings and the distances of the parallel 
tracks centre to centre depend upon the ground 
available and the requirements of the Traffic. The 
sidings may be any required distance apart. Sharp 
curves and heavy gradients should be avoided 
as they are expensive, more power being required 
to move the vehicles. The point boxes should be 
arranged on the opposite side of the crossings as 
shown in'the diagram. All crossings in a ladde' 




Ladder track. 
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D I AGRAM N9 20. 
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/STANCES OF DIAMOND CROSSINGS. 
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1 r,^k shoyld be of the same angle, including the 
'Crossing connecting with the main track. The 
distance between any two crossings leading from 
the ladder measured in the direction of the branches 
shooting from it, is equal to the distance between 
the centres of the parallel tracks multiplied by the 
crossing.number. ; 

Example :— 

Let G be 5' -6* 

D be 12 feet 
N be 1 in 8. 

Then crossings 1 to 2,2 to 3, etc,, would be == 
12 X 8 = 96 feet measured in the direction of the 
ladder. 


23. Thbouqh ceoss-over road 
(diamomd crossings.) 

Diagram Nos. 20 and 21. 

When two roads cross each other, we have a 
diamond crossing.” According to the instruc- 
tions laid down, no diamond crossing flatter than 
1 in is permissible nor should a diamond be laid 
in a curved track, if it can be avoided. If it is 
impossible to lay the diamond anywhere but in 
curved track, then the check rails must be leng¬ 
thened in the direction of apprdaching vehicles 
80 that while one pair of wheels is passing across 
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the gaps, the next pair behind is covered by ,a 
check rail. When a diamond crossing is laid in a 
curved track, the speed of trains should be reduced 
to about 10 miles an hour for safety. The Stand¬ 
ard Dimensions allow of an inclination of 1 in 10 
as the maximum, the extra length makes much 
better slip points. c 

Diagram 20 shows a 1 in 8^ diamond crossing 
in position. The method of fixing the positions 
of the various crossings is explained below:— 

(a) In diagram 20, to find the distances between 
the crossings 1 to 6, we have simply to find out 
the spread of the crossing, which when multiplied 


by the crossing number 



give us the 


required distances. 


In the diagram, 





AB = (D - 2G) N - ^ = (14' —11') X 8i' - ^f = 25'-l' 


AC = (D - G) N - ^ = (14' - 5J) X - I t' = 71'-10" 


AD = (D) N - ^ = 14' X 8J'->1' = H8'-7* 




2D 


AE = (2D-2G)N - ^t=( 28' -H') X 8i'-S5=l43'-8" 
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It wUJ also be seen that:— 
AC-AB*(7r-10" - 25'-r) = BC = 46^9' 
AD-AC (118'-7' - 71 '-10") = CD = 46'-9' 
AD~AB (US'-r - 25'-r) -= BD = 93'-6' 
AE-AD{143'-8''-118'-7") =DE=:26'-r 


The^inclination number of the crossing being 
the same at the place wliere it has a 1 foot spread 
in 8J feet as also a 3 feet spread in 25J feet or a 14 
feet spread in 119 feet, it being a simple ratio. 

The gauge of track in the diamond crossings 
should be Jth inch tight. 

(6) In diagram 20, the position df crossing No. 
1 is to be fixed as required according to your plan. 
When this is done, we can easily find the positions 
of crossing Nos. 2 and 6 as in ordinary cross-over 
roads by the formula (D — 2 G) N—When you 

have found out the positions of crossing Nos. 2 
and 6, mark them on the rails and stretch a cord 
between these two marks. The point where the 
cord will cut or intersect the outer rail of the centre 
road, will be the position of diamond crossing No. 
4. Then put your gauge at this point square to 
the cross-over road and mark the inner raU. This 
will be the position of the other diamond crossing 
No. 3. The position of crossing No* 5, is then to 
be 6xed at the same distance from the diamond 


crossings crossing No. 2 from them. 
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It should be remembered that the diamond crow* 
jngs are square i. e., at right angles to the cross* 
over and not to the main track. The gauge should 
therefore be held square to the cross-over road. 
If held square to the main track, it will cause a 
difference of a few inches, 

(c) Diagiam No. 21. 

In diagram 21 is shown another method of 
fixing the distances of diamond crossings. The 
distance S from crossing A to B is equal to G X N = 
^ ^ 46'-9'. The distance from crossing A 

to D is equal to the cm*ve lead of the crossing. The 
curve lead of a* 1 in 8| crossing is :— 

^(Dia, — V) X V = i cord = Curve lead. 

= -v/(1606 —6i) X 5i = 93-82 = 93'-10'. 

The distance from crossing A to D is therefore 
93'-10". It will now be seen that the distance from 
B to D is =93'-10'-46'-9''=47'-l' aa shown 
below:— 

AB = G X N X 8i' =46'-9' 

AD = Curve lead of the crossing = 93'-10' 

AD — AB (93'-10' - 46'-9') = BD = 47'-!'. 

24. Single or double slips in 1 in 8^ 

DIAMONDS. 

^ Diagram No. 22. 

The distance 'S’ from crossing 1 to 2 is equal 
to G XiN ==5J X =46'-9* as I"* cross-^ 
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Both the diamonds being of the same angle 
and o^^Msite each other, the centre of the diamonds 
'will be CMctly opposite the centre of the slip points. 

The distance T is a little longer than S. 

T ^ G X Hyp. of the crossing. 

Hypoteij^ise of a 1 in 8| crossing is ==\/Base* +Pexp.* 

= = \/S-5 X 8-5+1 Xl 

== 8*658 = hypotenuse. 

T =5*5 X 8*558 = 47*069 = 47'-0i'^ 
orT =CL-S. 

CL or curve lead of a 1 in 8^ crossing is = 93'-10'^. 
S = G X N =5| X 8 J =46'-9". 

T = aS'-lO' — 46'-9'' = 47'-l". 

Tliis is the same as exjjlained more clearly in 
diagram Ho, 21 under distances of diamond cross¬ 
ings. _ 

8 L = Switch load = ^ (Dia. — V) X V — ^ cord. 
V is the clearance at heel of switch and is equal 
to inches and Radius is 803. 

— 4^ X 4i'=24'-6'. 

. *. 24'-6" = SL or switch lead, 

C the distance from centre of elbow of diamond 
crossing to heel of slip points is equs^l to Nx2'(>l. 

C =8*5 X 2*64 =22*44 =22'-5'. 

The total dista^ee between the heels of switch- 
_ « ^ 

08 on of the diamonds is therefore 


s 
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22 '-6*' + 22'-6''=44'-10'; and SL tie switch lea^is 
24'-6'. 

fp 

Y = ^ (approx.) 

• 47X 47tV _ 2216 _ I'.di* 

' * 2 X 803 ~ 1606 ~ ^ • 

The diagram shows single slip points. If the con¬ 
nection between the two lines were similarly made 
on the other side, it will make double slip points. 

25, Scissors cross-over. 

Diagram No. 23. 

A cross-over crossing another cross-over is 
called a Scissors cross-over. It consists of tw'o 
cross-overs running in opposite directions and is 
very usetul where much shunting has to be done 
in a limited space. In a Scissors cross-over, the 
spread of the crossi^ forming the diamond is 
h^f that of the main crossings. In diagram 23, 
you will see that crossii^s A and C are on one 
straight line exactly oi)posite each other ; similarly 
crossings B and D are on one straight line and opposite 
each other. Crossings G and H are exactly in the 
centre of crossings AB or CD. Crossi^s E and F 
lie on a straight line which is exactly in the centre 
of the two tracks. Crossings A 5CD are 1 in SJ and 
EFGH axe 1 in and the roads^ centres. 
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'Ab distanees from heels of switches to theoretical 
nose^f crossings ABGD measured from their res- 
peetive^ends are the same for all 4 crossings, since 
they are all of on^ an^e. The toes of switches or 
beds of switches of the two points at dther end are 
also Qs/i one straight line and exactly opposite each 
other. 


The position of crossings A and C is fixed 
according to your plan. The distances of the 
other crossings can then be found out as follows:— 

The distances between crossings A and D and 
C and B are foimd out by th^ usual formula 

(D — 2 G) N ^ ordinary cross-over roads. 

Distances between orossings E and G and G and F 
are found out by the formula G X N used for 
diamond crossings. 


Solution:— 

Where G is = 5'-6" 
D is = 15'-6' 


Crossings ABCD are 1 in 8^ and 
crossings EFGH are 1 in 4|. 

Distances between crossings A and D and C 


aiMl B are therefore = (D — 2G) N — 


D 

ijT 


” X 6|) X 84 - 
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= 38i- 

= 38 '- 3 ' — 0 '- 5 '= 37 '-] 0 '' 

Distances between crossings E and G and O and F 
are equal to G X N where N is 4^, 

= r4x4i=23'-4i'. 

Distance E to F is therefore twice 23''4^' = 46'-9". 

If the crossings ABCD were 1 in 12, crossings 
EFGH would be 1 in 6 and their distances with 
the roads at 15'-6' centres would be:— 


Crossings A to D 1 
and C to B 1 

=:63'-8 

do. 

E to G 

«3S'-0 

do. 

G toP 

= 33'^ 

do. 

E to P 

= 66'-0' 


When any diamond crossings or scissors 
cross-overs are to be laid in, it is ^visable to lay 
the whole connection outside on a level piece of 
ground and then slew the whole thing into its 
proper place. If however, there is no room to lay 
the whole connection at site due to a bank or want 
of space, lay the connection on a platform or any 
other level pie^^c of ground wherever available, 
mark with paint the crossings, closures, sleepers, 
etc. in siuib a way as will aiabl*' you to assemble 
it site without difficulty. 
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Diagravi N92.4. 
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26. ThreE'Theow Points, 

Diagram No« 24. 

VvSen a line divides into three, two sets of 
points are laid ii^, forming what are called “Three- 
throw Points.” Three-throw points are neither 
very^afe nor economical and are fast becoming 
obsolete. If there is no room for two ordinary' 
turn-outs, use two pairs of ordinary switches 
placing the stock rail of one a short distance behind 
the heel of the other. This will not save a cross¬ 
ing but it is more safer than the three-throws. The 
three-throws can be laid to gauge by kinking the 
stock rails on both sides o|^osite the nose of each 
switch rail. The curve le^, switch lead and the 
lead of crossing always remain the same Aether 
the two lines divei^e in opposite cx in the same 
direction. The radii of the curves are fixed by the 
number of the main crossing when the lines diverge 
in opposite directions but when both lines diverge 
in the same direction, the radius of the flattest 
curve is fixed by the number of the main cremng 
and the radius of the inner or shai^er curve is 
fixed by the number of the centre crossing. 

I. To find the number of the centre or sharpest 
crossing in a set of three-throws 

(a) ‘Multiply the number of the main 
crossing by 0'7. The product will bo 
number of the centre cipssiiig/ 
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Example :— If the number of the 

crossing is 1 in 12, we have 12 X.O'T 
= 8'4 = 8^ nearly. This is the r jmber 
of the centre crossing. 

(b) ‘Divide the radius of the siding curve 
by twice the gauge and extract its square 
root. The sq. root will be the number 
of the centre or sharpest crossing.’ 

Example :—The radius of the siding curve 
is 803. We then have 

— =r 8| number of centre crossing* 

II. To fix the position c»f the centre or the sharp¬ 
est crossing from springing of curve in a set 
of three-throws :— 

(a) ‘Multiply CL by 0-709’ 

The product will be the distance from the 
springing of curve to the theoretical nose of the 
centre crossing. 

Example :—^Let us assume that our main 
crossing is 1 in 12 and its curve lead is 132. We 
then have:— 

132 X 0*709 = 93^ being the distance from spring¬ 
ing of curve to theoretical point of the centre cross¬ 
ing. 
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(6) The distance from springing of curve 
\o theoretical point of the centre cross* 
ing can also be found by the foUowing:- 
*N{Gx 1-417) 

where N is 1 in 12 and G is 5'5' 


= ^12(5-5 X 1-417) 

*12 X 5*5 X 1-417 

= 93*5 feet being the distance from springing 
of curve to TNG of the centre crossing. 


(c) The CL of 1 in crossing by the usual 


Q2 

formula ^ 


= versine can also b§ found out. 


2R 


= Versine = 5-5 


conversely 2 R X Versine = C® 
C®-=2 X 803 X 6-5 


C =v'2X 803 x 5-5 = 93-9 
= 93'-10' Curve lead. 

SL, the switch lead of a 1 in 12 crossing is 33*6. 
Since the heels of switches of both the crossings 
1 in 12 and 1 in 8^ are at the same place, the distance 
from heel of swdteh to TNG of the 1 in 8J crossing 
is 93'5 — 33'6 =59'9 = say 60 feet. 

It will be seen that SL or switch lead of the 
1 in 8J as also the l^in 12 crossing in this case has 
been 8fc9w;^to be equal i.e, 33'6. The reason of 
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fUkB amnller ccoBmg havixig this long switch lead, 
to lltoat the clearance at its heel of switch^in thi^^e 
to double the ordinary one ?.«• 4J"+4i^ = 9^ 
W# can now find out how the 8L con:eb to 33*6. 


Formula ^ 

«Xit 


= Versine = 9* =0* 75 


Canvetfaely 2 R X Versine = C* 
ikimeioxe =2 X 803 X 0*75. 

/, C 3?=f X 803 X 0*75 == 34 nearly. 

SL or Sflileh toad of 1 in 8} crossing in this case 
with the otoftT&noe at heel ot switch being 9', is 
34 feet nearijr. , 

On Oaage, we can lay the Thrce- 

thiGWS with the follow]^ crossings :— 

Ifton CFossinga. Centre crossings, 

t m S2 1 in 8^ 

lUlfi lm7 

1 in 8| 1 in 6 

OtWBidQgs on cuivea are of two kinds. Fiist 
tiboie ;^093&^ by two curves running in opposite 

are koown as the curves of con- 
]EtMC|liv,i||iul seoaodly those formed by two 
enT«#X(baikl^||bl BimilfW direction which are known 

-Beaam. The lead of crossings is 
abray« Whether the tauix larack be straight 

cur carved. idfeMM divecj^ line branches in 
the same or to that of tM main 
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fcrack; whatever the arrangement of the connection 
may-ie, the ^ead will always remain the same but 
this is not so with the curvature of the curve. 
When a crbss^ig is put on the inside of a curve, it 
gives a much snialler radius than when placed on a 
straight line, while the reverse is the case when it 
is place! on the outside of a curve. "When the 
turn-out is from the inside of a curve, its degree of 
curvature will be the sum of the degrees of the 
turn-out curve and the main line curve but when 
it is from the outside of a curve, its degree of cur¬ 
vature will be the difEerence between the degrees 
of the two curves. When the radii of two curves 
of contrary flexure are equal, each is very nearly 
equal to twice the radius of the same crossing when 
used on a straight track. Thus if a 1 in 8 crosang 
is used on a straight track, its radius is 712 feet 
but if the lines are curved in opposite directions, 
the radius is doubled, i.e., 1424 feet. 


27. Trungles. 

Diagram Nos. 25 and 26. 

At temporary termini, where Turn-tables will 
not ultimately be required, it is usual to put in 
triangles for reversing engines or vehicles. A 
triangle is a combination of three sets of points 
and crossings laid in the form of a triaz^le. line 
A is usually a siding and lines B and C divea^efitm 


m 
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it in such a manner that hy running a vehicle over 
the triangle, it Ls reversed as completely as if ^ had 
been on a turn-table. 

In diagram 25, the distance I> between the 
TNC of the two crossings on the straight will be 
equal to 211 — G — 2CL. 

The distance E between the tangent points of 
curves No. 1 and 2 will be equal to 2R — G. 

The distance F from centre of line A to tangent 
point of curve No. 3 will be equal to R — ^G. 

The distance H from centre of line A to TNC 
of crossing No. 3 will be equal to R — |G —• CL. 

Example :— 

Let us assume that our crossings No. 1 and 2 
are 1 in 8 with a radius of 712 feet and CL 88 feet; 
and crossing No. 3 is 1 in 5J with CL 601 feet. 

To find D the distance from TNC of crossing No, 1 
to TNC of crossing No. 2. 

D=:2R-G-2CL. 

= 2 X 712—5^ — 2x88 
= 1424 - — 176 

= 1242| feet. 

To find E the distance from TP of curve No. 1 
to TP of curve No. 2. 

E=2R-G. 

= 2X712-5J 
= 1424 - 5J 
= 1418J feet. 
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To find F the distance from centre of line A 
to TP%of curvfe No. 3. 

F=E-^G 

x5i 

-712-‘if. 

— 709^ feet. 

It will be seen that distance F is exactly half 
of distance E. 

To find H the distance from centre of line A 
to TNG of crossing No. 3. 

H =E-1G-CL. 

-712 —i X 5J-60|. 

= 712 - 2| — 60i. 

= 648| feet. 

In diagram No. 25, crossings No. 1 and 2 are 
1 in 8 and crossing No. 3 is 1 in but any com¬ 
bination of crossings may be used, the number of 
the centre crossing No. 3 being equal to the number 
of the main crossings No. 1 or 2 multiplied by 0*7. 
Thus if our mam crossings on the straight are 1 in 8, 
1 in 8J, 1 in 10, or 1 in 12 respectively, crossing 
No. 3 in each case will be :— 

Main cross- Centre crossing, 

ings on straight. No. 3. 

lin 8 X 0-7 =5*6 = lin5^ 

lin 8^ XO-7 =5*95 = lin6 

linlO X0'7=7 = lin7 

linie X0*7=8‘4 = linSj 
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If the triangle is laid in as shown in the second 
figure (diagram No, 26) all the crossings will he of the 
same number and the radii of all the curves will 
be equal and there will be no straight ''crack. The 
arrangement is equi-angular, each crossing having 
the same angle. It should also be noted that as 
each curve leaves the outside of another oui\'e. the 
radii of the crossings are doubled. In this case D 
will be equal to R — (CL X 1 '732). 

To find D the distance from TNG of any one 
crossing to the TNC of any other crossing in the 
triangle;— 

D = R-(CLx 1-732) 

= 1424 —(88 X 1-732) 

= 1424 — 152*416 
= 1271-584 = 12711 feet. 

Triangles can only he laid in where there is 
plenty of space available in the yard but where it is 
not, turn-tables are laid in which serve the same 
purpose. 


28. Diversions. 

Diagram No. 27. 

In cases of land slips, wash-aways, derailments 
or other obstructions on the .^ine or when portions 
of a bridge have to be re-built, the line m tempo* 



/ 7 ^ 




-40 




Diagram N? 27. 
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raply diverted ^ a little distance away from its 
original* position so as to pass the trains around the 
place of obstruction. A diversion usually coji- 
sists of two revVrse curves, the radii of which 
should be unifomi ahd should in no case be less 
than the radius given by a 1 in 10 crossing. A 
radius of 2,000 feet is recommended. First of all, 
it should be decided Low far the diversion line is 
to be laid from the main line. This of course de- 
jjends on the natui e of obstruction on the main line 
or the amount of room the main line will require 
for repairs, but once it is fixed, it also fixes the 
length of the diversion. • 

In diagram 27, ACB is a portion of main line 
in which C is the place of obstruction. AFEGB 
is the diversion line. CE is the centre of the 
diversion and D is the distance between the main 
and diverted line, centre to centre. F and G are 
the reversing jjoints oi the two curves AF and EF 
and EG and BG. L is the length of each half of 
the diversion. V is the versine of the curves AP, 
EF, EG and BG and R is the radius of the diver¬ 
sion curves. 

Example :— 

Let us now assume that we have to divert our 
line to 14 feet centres© and the radius of our curve 
is 2000 feet. 
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(o) To find L the length of each half ^of the 
diversion:— 

L = VD {4K —D) ... 

= V14 ( 4 
= ( SOOO^lT) 

-- V W7W) 

=-Vnim 17 

334 feet. i ^ 

(6) Another method to find L the length of 
each half of the diversion. 

L = V IeTI) ) — ( D“) X 2 

= '^ 1^2000 (14 ) —Tl4") X 2 

=: V 8^114:) — (196y>r2 

=- V"j()00 (14 ) — (392 ) 

-- -^112000 — 392 

= V 

334 feet. : 

To find the length of the cords AF, EF, EG 
and B6, 

Cords = -y/ i) li 

= V 14 X 2000 
= V“28000 
= 167 feet. 
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To find Y the vereine of the curves AF, EF, 
EG and BG. 

V Cord* 

^ 167x167 

_ 27889 
“ 16000 
= If feet. 

FG = L 
FN or GN - |L 
EN or ON - JD 

Diagram 27 shows a diversion laid with two 
■reverse curves but sometimes a short tangent is 
introduced between them, but trains run smoother 
over a diversion if there is no tangent or a straight 
portion between the reverse curves. 

Directions for laying out a diversion:— 

Drive a peg at C the place of obstruction. Eun a 
tape from C to B equal to L and drive a peg at B. 
Similarly run the tape from C to A the other half 
of the diversion and drive a peg at A, From the 
point C at right angles to the line AB, lay off the 
ofeet CE equal to D and drive a peg at E. Run 
the tape from E to B and drive a peg at G the 
centre of the line EBr Similarly run the tape from 
£ to A and drive a peg at F. Then find *out the 
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versines of the curves AP, EP, EG^ and BO and 
drive pegs at H, I, J and K from the cords AT, 
13F, EG and BG. Then set out thadlversion line 
AHPIEJGKB. 

29. Gantlette© tracks (di\"Ersion). 

D&gram No. 28. 

A gantletted track is a sort of a temporaiy 
diversion on a double line of track without a pair 
of points so laid that one road is shifted from its 
original position and passes close by and through 
the other roaa with a crossing at either end but no 
sets of points. This arrangement is very economi¬ 
cal and is used on bridges where half the bridge, 
under one road requires opening out for grouting 
or other repairs. Two ordinary leads are put in 
and the straight portion in between the leads on 
the bridge is laid on with ordinary check chairs 
which take the two rails of the two roads separate¬ 
ly. No sets of points are required but the lines 
have to be protected and trains passed over the 
gantletted track imder Single line Block Rules or 
by Pilot system. The straight track laid on check 
chairs between the two leads can be of any required 
length which may be determined by the length of 
the bridge and any additional space required at 
either end of the bridge for purposes of stacldng 
material or fixing any special plant for groutings 
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Diagram N9 26. 
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Any crossings may be used if the roads are 
on straight but if they are on curve, flat crossings 
giving pretty long leads are recommended to 
^ avoid fehaip O^^rves. 1 in 12 crossings may be 
used with advantage in all cases. It will be seen 
that there are no switches and that full curve lend 
is to be given to the crossing curves The gauge 
for the purposes of finding otit the CL or curve 
lead in this case becomes i.c., (5-'6'—12'4 
2J'), If in. being the clearance between the two 
rails and in. being the top width of one rail. 
If the roads are on curve, extra long check rails 
may be provided at the reveming point of the curve 
to guide the vehicles safely over the sharp portion 
and the crossings. 



CHAPTER IV. 

G. I. P. Railway Practice. 

30. Structural Dimensions and Theoretical 

CONSIDERATIONS OF PERMANENT WaY ON 

G, I. P. Eailway. 

On the Great Indian Peninsula Eailway, the 
following theoretical considerations and structural 
dimensions of Peimanent Way are followed;— 

(1) The circular curve of a turn-out is to start 
at the heel of switch and is to betangentiai 
to that rail. 

(2) There is to be short length of straight 
over the crossing. Tliis is necessary as th<t 
crossing itself is too rigid to form part of 
the curve of turn-out. It is also desirable 
for easy running. 

(3) The circular curve of the turn-out is to end 
a little in front of the crossing and is to be 
tangential to the short length of straight 
over the crossing. 

The following table gives the structural 
dimensions of Permanent Way as observed on the 
G. I. P. Eailway, 5'-6'" Gauge. The Plate-layei- 
should note that if the methods of calculations 
difEer on other EaUways^ there may be a little 
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difference but* not a material one, in the results 
obtained. It would therefore be safe for him to 
follow the Ic^'ls and radii as may have been laid 
down by his owif railway. 

Table showing structural dimensions of Points 
and Crossings obseived on the G. L P. Kailway. 


b'-G" Gauge. 


See* 

tioD of 
rail. 

lbs. 

Crossing 

numbor. 

1 in — 

Length j 
of switch 

rail. ! 

1 

feet. ' 

Clear¬ 
ance at 
heel of, 
switch. 

inches. 

Distance from 
TNO to 
bc^nninor of 
carve in i^ont 
of crossiog^ 

feet. 

Lead 

feet. 

Ra¬ 

dius 

feet. 

- 100 

! 12 

18 

1 

i 

6i 

94-90 

1430 

»> 

m 

18 

1 4* 

2 

72-57 

732 

»* 

8J 

12 

1 

2 

1 

67-61 

763 

00 

12 1 

18 

1 4* 

34 

96-25 

148.^> 

»» 

9 

18 

I 

4 

77-61 

769 


8i 

15 

! 41 

34 

69-50 

7131 

S2 

12 , 

18 

i 

64 

97*19 

1431 

** 

i 10 

12 

i 

34 

79-75 

1134 

•» 1 

8i 

18 

1 4i 

2 

73-93 

733 

»» 

8i 

12 

4i 

2 

69-21 

759 

ff 

8 

12 

4J 

2 


705 


12 

16 

4i 

64 

93-69 



8J 

16 

4i 

34 

■fl Pill 


** 

H 

12 

4i 

34 

68-32 

736 

69 

12 

18 

4t 

64 

94-75 

1347 

ff 

10 

12 


34 

79-75 

1134 


8J 

12 

4i 

2 


759 

ff 

i 8 

1 

12. 

•4* 

2 


m 
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There is still an amount of second class 69 lbs, 
material for turn-outs on hand, the crossings of 
which are 1 in 8, 10 and 12. material is 

to be used up in yards and for convenience of 
future substitution with 80 or 82 lbs. material, it 
is to be laid to the same leads as 80 and 82 lbs. 
respectively, the load for 1 in 8 and 10 crossings is 
to be that for 1 in 8i. The radius of turn-out will 
be that necessary for the lead. 

1 in 12 and 1 in 8^- are the Standard crossings 
on the G. I . P. Railway. 



31. Lkngtb and details' OE CBOSSmOS in use on the 
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SI, Length and details op ckossinos in dsb on the 

G, I. P. Railway.— cOTiid. 
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32 , Fboferties of rail sections in use 

* ON THE Q. I. P. By. 


.Sortion & deaonpfion. Sr3^'3--J5'S^5£^ 
of rails. w>gc>*o®c?'^_c». 2 ^o 

I •s^g^-s^|.sg-s.s-5^.a 


10011>«. B.H. B.S. G.LP. 532 2J I ,. 


i 9-82 


HO .. 1?.F. B.S. No. 90 5f 

R.G.I.P. 

82 „ BH. .. G.LP. 5j 


8*33 


i 8*03 


09 „ D.H. .. G.LP. 5 


4 


{ 6*77 


P.P. B.S. A.D.C. 5J 2J 6 i 


S7 „ F.h\ 


80 „ B.H. 


F.P. 


IB.It" ^20 * * 

A.D.C. 5| 2g 

I.M. 6 ^ 2 II 



S«03 


8*33 


7-84 


75 „ F.F. 


F.F. 


13 7 

I.S. 2j3 

LS. • 4t .• 



32 

.. 6*08 
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32 . PBOPERTIES op kail SECTI03JS in USB 
ON THE 6. I. P. Ry,— c(nitd. 


Seotion & description 
of rails. 

Height of 
rail 

inches. 

Width of 
top of rail 
inches. 

ICO lbs. F.F. B,S. 3S.IR. 

51 

05 

100 yp O.R. • • E.X.R. 

6 

22 

03J „ F.F. .1 E.LR. 

5i 

2 i 


6 


00 „ F.F. »• E.I.R. 

^6 

^04 


^45 

46 

08} „ B.H, .. E,I.R. 

®«4 

o — 
“64 

76 U.R* • • £,LR* 

ha 

2| 

74 „ F.F. .. E.LR. 

4} 

2! 

36 „ F.F, B.S, No. 36 

3i 

• • 

C.P. 





C 


T 
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33. Permissible wear op rails on 
* G. I. P . Railway. 

The hmit of wear on straight track under 
oidiiiary condiiJOns is about 23 per cent, of the head 
or about 0‘4.0 inch*to0‘45 inch vertical wear. The 
permissible 'wear for the different section of rails 
in use on the G. I. P. Kailway is tabulated below :— 


Weight of 

Weight of 

PcrnuBBible 

Representing 

rail por yard 

head imr yard 

wear in lbs. 

Vertical wear of 

lbs. 

lbs. 

per yard. 

about inches. 

100 

1 

1 

1 

50 

1 

12-5 

. 0-45 

90 

37i 

9-4 

0*37 

85 

38i 

9-5 

0-35 

82 

40 

10-0 

0-42 

80 

39 

9-75 

0-41 

75 

3H 

9-6 

0-41 

69 

J 

26i 

i 

6-0 

0-26 


In 69 lbs. rails the limit of vertical wear is 
about i inch representing about 5 lbs. When 
the wear exceeds this limit, worn flanges axe liable 
to strike the fish-plates. This rule presumes that 
the loss of weight occurs in the head only and is 
due to wear. In certain conditions such as when 
cinder ballast is us^ or in wet tunnels, serious 
corrosion may take place and rails may have to be 


74 


removed long before serious wear of the head has 
taken place. Double headed rails m&y of course 
be worn on both heads being invertible. On sharp 
curves, serious side wear of the head occurs. 
When one side of the head ia worn, the rail can 
be turned, end for end, so as to present a new face 
for wear. Generally the 100 lbs. rail will have to 
be renewed when the loss is about 15 lbs. per yard 
from side wear on the head and in rails of other 
sections after about 15 percent, reduction in weight 
(15 per cent, of the total weight). 

Wear of rails is under observation and althou^ 
no hard and fast rules are laid down, the above table 
based on the data so far available will serve as a guide. 

34, Junction fish-plates and 
PLANED RAILS ON G. I. P. RAILWAY. 

Amateur and inexperienced plate-layers have 
sometimes a great difibculty in distinguishing one 
junction fish-plate from another and have to 
experiment several fish-plates before they pick 
out the right one. Usually the jimction fish¬ 
plates bear marks showing the inside or outside 
and right or left, also the section of the two rails 
to be joined but at times we get a shop-made supply 
when they do not bear such distinguishing marks. 
To pick out a correct plate istthen a real difficulty 
unl^ one knows how to do so. I therefore 
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exi>lain below how this can be done:— 

2. As the height as also the thickness of web of 
the various rail sections in many cases differ, 
special fish-pla#es have to be made to join such 
rails. These are called junction fish-plates. 
^Vliere both the height and thickness of web of the 
two rails to be joined diffejr, the junction fiah- 
])lates are so designed that when two such rails 
of varying height and thickness are fished, their 
tops and the inner or running edges come level and 
flush. The design of the junction fish-plate has 
therefore to allow for the differvig heights and 
tliickness of such rails. Since the inner or running 
edges of any two rails of varying thickness when 
fished must be flush, the inside plates must 
necessarily be flat and fit the webs of the two rails in 
one flat plane but this is not so on the outside, where 
the extra thickness of web of the heavier rail pro¬ 
jects beyond that of the lighter rail. It therefore 
foII(yws thafc the outer fish-plate must be made to 
fit the projected thickness of the heavier rail and 
hence it cannot be flat like the inside plate but 
has a bulge in it. The easiest way to distinguish 
the inside fish-plates from the outside ones is, 
that all inside &h-plates have a flat plane inner 
surface while the ou|8ide ones have a bulge to suit 
the extra thickness of the heavier rail. We now 
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know that the fish-plate having a,plane inner 
surface is an inside fish-plate and the one with a 
bulge on its inner surface is an outside one. 

3. The design has also to s]in£ount the diffi¬ 
culty of the varying heights so as to bring the tops 
of two rails of vaiying height to one level. This is 
secured by notching the top edges of the fish-plates 
suitably. It should be noted that the higher edge 
of the fish-plate will fit the lighter rail so as to lift 
it to the level of the heavier rail and that the lower 
or notched edge of the fish-plate will fit the heavier 
rail. The fish-plates are therefore properly notch¬ 
ed to suit the inside and outside as also the right 
and left hand rails and are described as below ;— 

“Inside left and outside left.” 

“Inside right and outside right.” 

They must therefore be fitted in their proper 
places so as to get both the top of the rails and 
inner edges level and flush. If by mistake we 
fix a right hand pair in the place of a left hand one 
and vice versa, the top tables of the two rails will 
not come in one level but the bottom ones will, with 
the result that the extra height of the heavier rail 
over the lighter one will be clearly seen on the top 
surface and wheels will drop -over the joint with a 
thud. 
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4. Similarly if an inside plate is placed on the 
outside and vice versa^ the same will be the result 
besides the running edges will not be in one plane. 
If again, the outside right plate is placed on tlie 
inside left and vice versa, it will fit in, the top 
tables will also be level but not the running flanges 
which will cause the extra thickness of the heavi<ir 
rail to project over the lighter one on the inner or 
running side causing a kink and the wheel flanges 
will kick against it until it is either thoroughly 
worn out or chipped off by the wheel flanges. It 
is needless to say that this is dangerous to Traffic 
as it might cause a flange to mount it and cause a 
derailment. It is therefore absolutely necessary 
to fix these plates in the places for which they are 
designed and no alteration can be made. 

5, We have now to learn how to distinguish 
the right hand plates from the left hand ones. 
Unfortunately no hard and fast rule can be laid 
down in this case but generally viewing a joint from 
the heavier raff to the lighter one, we have a right- 
hand plate on the right and a left-hand one on 
the left but this ^pes not apply in all cases nor 
does it apply to junction fish-plates of rails having 
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equal thickness of web. To avoid misunderstand¬ 
ing, the foUoyring sketch is given showing the 
direction of the view and the right and left-hand 
sides. 

1 100 lbs. 0 L 82 lbs. 



I 

L 



->Direction of view. 





I 

R 



100 lbs. 

0 

E 

82 lbs. 

2 

90 lbs.* 

0 

L 

82 lbs. 



I 

L 



-^Direction of view. 





I 

E 



90 lbs. 

0 

E 

82 lbs. 

3 

90 lbs. 

0 

L 

100 lbs. 



I 

L 



-^Direction of view. 





I 

E 



90 lbs. 0 R 100 lbs. 


6. In the above paragraphs, I have dwelt at 
length on the junction fish-plates of rails having 
different ^eights and thickness but in cases where 
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the thickness^ of web of both the rails is the same 
and only the height differs, the matter is simpli¬ 
fied, both the inner and outer plates have a flat 
plane surface ard there are no right or left-hand 
plates. The same pair can be fixed to either hand 
rail by simply changing the plates suitably, i.e., 
if the pair of fish-plates fixed on the inner rail has 
to be fixed on the outer one, it could bo done by 
using the outside plate on the inside and the inside 
])late on the outside. V and X type fish-plates 
for jo inin g the 82 lbs. rails to 69 lbs. rails are of 
this type and can be used on either the inner or 
outer rail by simply changing their pogition as 
described. 

• 7. Where junction fish-plates are not used, 
planed rails are used which serve the same purpose. 
These are 15 or 18 feet in length, one end is of its 
original section and the other planed off to the 
height and thickness of the lighter rail section to 
which it is to be joined. For instance we have to 
join a 100 lbs. section rail to a 82 lbs. section rail. 
A piece of 100 lbs. section rail 18 feet in length is 
then planed off with one end left as it originally 
was and the other end reduced to the height and 
thickness of the 82 lbs. rail, the original end taking 
100 lbs. fish-plates and the reduced end taking 82 
lbs. fish-plat^. Unless the planing is carefully 
done^ the planed rails make uusati^actoiy joints. 
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36. (b) Weights of P. W. & Fencing mateeial in use on 

G. I. P. Rt. 
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. (6) Weighis oe P. W. & Fencing matebui in use on 

G. I. P. 'RY.—contd. 
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36. SyPEB-ELEVATION AND GaUGE ON 
Curves on G. I, P. Railway. 

Super-elevation or cant as it ns commonly 
called means tl^f height of the outer rail above the 
level of the inner‘one on any curve. The formula 
for finding out super-elevation for curves as given 


by Molesworth is Wx 


velocity* 

1^25“R 


where W is the 


width of gauge. The result will give tlie cantor 
elevation in inches. As a great elevation of the 
outer rail over the inner one is liable to displace 
ihe load of trucks besides being disagreeable to 
])assengers, a limit of approximately one-tenth of 
the gauge is the maximum elevation ever allowed. 
If the curves are very sharp necessitating more 
elevation than the one-tenth limit, it is essential 
to reduce the speed of trains for safety. On the 
next page is a table of super-elevation used on the 
G. I. P. Railway System. It is based on 45 miles 
velocity and 5'-6" Gauge. It will be seen from 
the table that for all curves of 1700 feet and less 
radii, the cant is shown as 5'^ which is the maximum 
permitted on the G. I. P. Railway. Most Railways 
have their own tables of cant or super-elevation 
based on conditions and circumstances prevailing 
thereon and the Plate-layer should therefore follow 
the table in force on his Railway. The formula 
will however give hiaa an idea of how the cant or 
saper-elevation is arrived at. 
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Example:— 


W X 


ve locily * 
1-25 K 


= Cant in inches. 


Where W ia feet, ^ • 

Velocity is 45 miles pei hour, 
R is 1980 feet- 
- 45X45 

^ 1-25x1980 
11 2026 
2 ^ 2475 


4^- inches cant. 



89 


. Table of ont or super-elevationuBed oa curves 
■on main line and ghats on the G. I. P. Ry. 


t 


• 


Main line. 

Ghat. 


Radius of 
curve in. 




Degree 

Cant 

Maximum 


of 

curve. 


1 

1 

in , 
inoboj. 

jHjrmis^ible 
BjKjed m 

Cant 

in 




Feet. 

Cliains. 


miles ;i)or 
hour. 

inches. 

O'' - 30' 

1 

11459 

• • 

5 

unrestricted 

I 



! lf;0 

1 

»- •* 


7920 

120 

H 


i 


GbOO 

100 


f • 

I 

8 

1 

5730 

•• 

1 

li 

>* 

i li 

1 

0280 


i| 

* 1 

f* 

; * 




It 

t9 

! i 



GO 

2i 


1 

1-30 

3820 

• • 


»» 

U 


3300 1 



tf 

li 

2-00 

2805 1 

• • 

H 

f9 

u 


2640 

40 


04 

li 

2-30 

2292 ! 

• • 


59 

IJ 


1980 

30 

H 

65 

2 

Mini 

1910 

• « 

H 

54 

2i 


1650 

25 

6 

51 

2i 

3-30 

1637 

• « 

6 

50 

2i 

4-00 

1433 

• « 

5 

47 

2| 



20 

5 

45 

3 

4-30 


• • 

5 

44 

3i 


Hi 


5 

39 

4 
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Note to the table of cant or super-elevation :— , 

(o) Safe maximum speed in miles per hour 

= 1 '25 X \/lt in feet. 

(6) MaximuBi speed allowed »n Ghats is 25 
miles per hour, the cant 3s calculated for a 
speed of 30 miles per hour in order to reduce 
the risk of runaw^ay vehicles overturning. 

Super-elevation of outer Rail on Curve. 

(1) The inner rail of the curve represents rail 
level and adjustments for super-elevation 
in accordance with the table should be 

made in the outer rail. 

_ • 

(2) Thfi full su])er-elcvation should be given 
from end to end of circular curves and where 
transition curves are not used, should be 
run out on the strait at the rate of J inch 
in 30 feet. AVhere transition curves are 
used, super-elevation should decrease uni¬ 
formly along the transition curve. 

(3) Cant stones should be placed at tangent 
points and in long curves, intermediate 
stones 200 yards apart should be added. 
Square stones should be placed at the end of 
the run out. On transition curves, a 
smaller cant stone should be placed c^- 
posite the middle of the transition curve 
indicating half the «£iper-elevation of the 
circular curve. 
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(4) TheVnaxiraum permissible cant is 5 inches. 

(5) In sidings, triangles etc., where the speed 
of trains is slow, the maximum permissible 
cant is 1 inch. 

(6) Standard gauge should be used on curves 
of greater radius than 1,700 feet. On curves 
of 1,700 lect radius and less, gauge is to be 

inch or ^tli inch slack, inch for 

82 and ](X) lbs. track and Jth inch for 90 lbs. 
track.) 

(7) No super-elevation or cant is to be given on 
Points and Cros->mgs. Oif straight road, 
both tlie main track and the tiim-out will 
be on level. If the main track is on curve, 
it will have its own super-elevation according 
to its radius and the turn-out will be laid 
on the same sleepers with whatever cant it 
may get according to the main track. Since 
no cant is to be given to turn-outs, no notch¬ 
ing of sleepers is allowed. 



CHAPTER V. 

Curves. 

37. Cut bails on curves. 

(a) As the length of the outer rail of a curve is 
greater than that of the inner one, the rails used 
on the inside of a Curve should necessarily be 
shorter than the outside in order to keep the joints 
square. K short rails are not used on the inside 
of a curve, the inner rail joints will get ahead of 
the outer joints. When this lead is as much as 
2J inches, a rail' cut 4^' shorter should be put in 
on the iiiner side. This will throw the inner 
joint inches behind the outer and twice the 
former length will have to be covered before the 
lead of the inner joint is again as much as 2J 
inches ahead over tlio outer joint when another 
cut or short rail will be required. 

The formula for calculating the number of 
cut rails (a cut rail being 4| inches less than the 
ordinary rail) is :— 

N = == Number of cut rails required. 

Where N = Number of cut rails required. 

L = Length of ctirve feet. 

R = Radius of curve in feet. 
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Example:—. 

Radius of curve is 7920 feet 
Length of curve is 3696 feet 
therefore 



15 X 3G9G 
7920 


7 cut rails required for this 


curve. 

(6) The number of cut rails required for a 


curve can also be found by the formula 


G + W 
R 


xL 


Where G = Gauge. 

W = W'idth of top of rail. 

R = Radius of curve in feet. 
L = Length of curve in feet. 
Let us assume that:— 

G == 5*5 feet. 


W = 2^ inches — 0'2083 feet. 

R = 7920 feet. 

L ^ 3696 feet. 

The inner rail of the curve should therefore be 


G+W 

shorter than the outer rail to the extent of —X L 


R 


5*5 + 0*2083 ^, 3696 

“ 7920 ^ 1 

6-7083 3690 * 

= 2-6638 feet. 

= 2'-7" = 31 inches. 





Afl each cut rail is 4| iuches short, the xramber 
of cut rails requited is •= 31 - 5 - 4J =: 7. This is 
the number o£ cut rails required for this curve. 


38. To SET OUT A CURVE BY OFFSETS 
FROM THE TANGENT OR SPRINGING OP CURVE. 

Diagram No. 29. 

In diagram 29, produce the tangent line by 
placing poles or pegs 100 feet apait as &ho\vn in the 
diagram. The oifsets can then be found out as 
follows:— 

“Square the distance set of! on the tangent 
line and divide the product by twice the radius of 
the curve. The rcsidt will be the required ofeet. ” 

Example:— 

Lotus assume that our disiance or cord at 
which the offset is required is 100 feet and the 
radius of the curve is 5000 feet. 

The offsets at each of the 100 feet marks as 
shown on the diagram will therefore be=s 


Cord* 

100* 

10000 

offset 

2B 

2 X 5000 "" 

10000 

“ 1 foot. 

Cord^ 

'"2R 

200* 

“ 2 X 6000 “ 

40000 

10000 

= 4 feet. 
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Cold* 

300* 

90000 

21i 

2 X 6000 

Toooo 

Cord^ 

400* 

160000 

2K 

2 '' 6000 

10000 


9 feet. 

I 

16 feet. 


The poles or peps may be placed at any re¬ 
quired distance taking care that they are in a 
straight line. 


39. EEALiaNING CuBVES. 

Diagram No. 30. 

Due to oscillation of trains while passing 
Totmd curves, where the road is n6t sufficiently 
ballasted and boxed and also due to constant 
packing and slewing, the curves originally laid to 
a certain radius often get out of ahgninent, the 
curvature vmies and kinks are foiuied in the road 
which causes bad running round curves. The 
train sways from side to side and unpleasant run¬ 
ning is the r^ult. The only remedy is to re-align 
the curve from beginning to end giving an uniform 
curvature. This is done by a simple practical 
method explained below:— 

Three Tee sq^uarea are used for the purpose of 
correctly re-aligmng any curve. Two of these 
Tee squares are painted black and the third paint¬ 
ed red. The two black ones are so notched that 
when the squares are filted to the rail, the notch 
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packing and ballasting. If a train to be passed 
during th^ progress of the work, it should be 
brought to a standstill short of the work and then 
allowed to pass dead-slow, aftejy roughly tapering 
and packing the road. At times a train puts the 
curve back to its old alignment if the road is not 
well packed and ballasted. 

Usually two turns of slewing will bring most 
curves into proper alignment but if the curve is 
very badly out, the slewing will have to be 
repeated 3 or 4 times before the proper curvature 
is attained.« When the curve is so slewed and 
correct * curvature is found right throughout its 
length, rail pegs about 3 or 4 feet in length, shoxild 
be put in. in the centre of the track at each Tan¬ 
gent point and at every 100 feet of the length of 
the curve. The rail pegs should have a chisel-cut 
on the top at exact centre, which should corre¬ 
spond to the Centro of the track. The gang 
Muccadum should then be instructed to check 
these centre pegs once a month and see if they are 
exactly in the centre of the road. If not, he should 
slew the curve to suit. 

This is a very simple method of realigning any 
curve which looks or runs bad and the Plate-layer 
can do it himself without fear of getting wrong. 
At times the curve need^ slewing to the right 
at thQ..very next point, to the left but this is due to 
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the distorted'condition of the curve and if the 
process is carefully followed, a beautiful and uni¬ 
formly realigned curve is the result. There are 
other methods, 'perhaps better than the one 
explamed above, but they need the plotting of 
curves and evolving a new curve out of the old 
one but as the Plate-laver or theiP. W. I. is mostlv 
a practical man, he need not worry himself about 
these other methods unless they are worked out 
by the Engineer and correct measurements or 
pegs are given to him. It is therefore safe for 
him to rely on himself and follow tiiis practical 
method which requires no calculations except for 
finding out the correct versine for that particular 
curve, which is easOy done as explained. 



CHAPTER VI. 

Miscellaneous. 

40. Definitions op Elementaey Geometry* 

Geometry, in the express sense of the word, 
means the art of measuring the Earth. 

Trigonometry is that branch of mathematical 
science which is employed in calculating the sides 
and angles of a tiiangle and its doctrines are 
founded on the mutual proportions which subsist 
between its sides and angles. 

An,4le (from the word angulus a comer) is the 
inclination of two straight lines to each other, 
which meet together but are not in the same 
straight line. In other words, an angle is the amount 
of opening between two straight lines which meet 
in a point and is expressed as a quantity by 
stating how many parts of a right angle it contains, 
those parts being the degree, the minute and the 
second. 

The circumference of every geometrical circle 
is supposed to be divided into 360 degrees, each 
degree into 60 minutes and each minute into 60 
seconds. Each circle contains 4 right angles and 
each right angle therefore contains ^ degrees. 

A Plate-layer often' comes across many geo- 
metriQal terms. To enable him to understand their 
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meaning, a Im geometrical definitions are given 
below:— 

• 

(1) A point has position but is said to have no 
magnitude no length or breadth. 

<2) A line has length but is said to have no 
breadth. 

(o) A surface has length and breadth but no 
thickness. 

(4) A solid has length, breadth and thickness. 

(5) Angle:—^When two straight Ijnea meet at 
a point, they are said to form an angle. 
The straight lines are called the arms of the 
angle and the point at which they meet, is 
its vertex. 

(t)) Right-angle:— 

(a) When one straight line stands on 
another so as to make the adjacent 
angles equal to one another, each of the 
angles is called a right angle. 

{b) All right angles are equal. A right 
angle is divided into 90 equal parts 
called degrees, each degree is divided 
into 60 equal parts c^ed minutes, 
each zninute h divided into 60 equal 
parts called secemds. 
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(7) Acute-aBgle:— 

An angle which is less than one right 
anglh, is said to bo acute, i.e., an acute angle 
is less than 90 degrees. 

(8) Obtuse angle :— 

An angle which is greater than one right 
angle but less than two right angles, is said 
to be obtuse, i.r,, an obtuse angle lies be¬ 
tween 90 and 180 degrees. 

(9) Straight angle :— 

A straight angle is equal to two ri^t 
angles-^or 180 degrees. 

(10) Reflex angle:— 

An angle which is greater than two right 
angles but less than four right angles, is 
said to be reflex, i.e., a reflex angle lies 
between 180 and 360 degrees. 

(Jl) Circle:— 

A circle is a plane figure contained by a 
line traced out by a point which moves so 
that its distance from a certain fixed point, 
is always the same. The fixed point is 
called the centre and the bounding line is 
called the circumference. 

(12) Radius:— 

A radius of a'circle is a straight line 
drawn from the centre to the circui^erenco. 
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It therefore follows that all radii of a circle 
are equal. 

(13) Diameter:— 

A diamqt^er of a circle is a straight line 
drawn throilgh the centre and terminated 
both ways by the circumference. 

(14) Arc of a circle :— 

An arc of a circle ia any part of the cir¬ 
cumference. 

(15) Semi-circle:— 

A semi-circle is the figure bounded by a 
diameter of a circle and th(^ part of the 
circumference cut off by the diameter. 

(16) Chord:— 

A chord of a circle is a straight line joining 
any two points on the circur^erence. 

(17) Triangle:— 

A triangle is a plane figure bounded by 
three straight lines, 

A triangle is said to be :— 

(а) right-angled when one of its angles ia a 
' right angle. 

(б) obtuse-angled when one of its angles is 
obtuse. 

(c) acute-angled j^rhen all three of its angles 
are acute. 
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(18) Quadiilateial:— 

A quadrilateral is a plane figure bounded 
by fdur straight lines. 

(19) Parallelogram ;— ^« 

A parallelogram is a quadrilateral whose 
opposite sides are parallel. 

(20) Rectangle;— 

A rectangle is a parallelogram having all 
the angles right angles. 

(21) Square:— 

A square is a rectangle having all equal 
sides and all its angles right angles. 

(22) Rhombus:— 

A rhombus is a quadrilateral which has 
all its sides equal, but its angles are not 
right angles. 

(23) Trapezium:— 

A trapezium is a quadrilateral which has 
one pair of parallel sides. 

(24) Parallel straight lines :— 

Parallel straight lines are such as being 
in the same plane do not meet however far 
they are produced beyond both ends. 

(25) Area:— 

The area of a figure is the quantity or 
amount of surface contained within its 
bounding lines. 
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41. JJsETUL Rules on Mensuration. 

(1) Versino, cord and radius of curve:— 

To find the versine, half cord or cord and 
the radios of a curve when any two of the 
three are mown:— 

Let us assume that our 
V or versine = 5| feet. 

C or cord = 176 feet. 

R or radius = 704 feet. 


(a) Formula No. 1:— 


conversely \/ 2 R X V | cord 2 x 704 x 5J 
cord 88 feet, 

again= 2R 2 =R = ®§^h 

R 704 feet. 


2 = 


(&) Formub No. 2:— 

= V i. inch* = 
= V 66 inches. 


conversely -\/ R x V = 

H 

cord 176 feet. 


cord = a/ 704 x 66 

u 


^ ?ii5^ _ E 

R 704 feet. 


_ U X 176 X 176 
66 
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(c) Formula No. 3s— 

^ = V m inches = - ^ - = Y 66 

inches. 

conversely \/ 2 R x V = cord = \/ 2 x 7 04 21^ 

3 ~ ' 3“ ." 

= cord 176 feet. 


again 


3C® 


= 2R-t-2=R = 


3 X 176 X 176 


-f- 2 = E 704 feet. 

{d) Formula No. 4:— 

C*, 176 X 176 „, 

8R “ ^ ~ 8 X 704 - VSJfeet. 

conversely -y/O R x V = cord ='y/8 X 704 X 
= corf 176 feet. 


again 


= 8R-^8 = R = 
E 704 feet. 


176 X 176 


-T- 8 


In the four cases explained above, the versine, 
corf and radius are found out from each formula 
using it conversely. 

(e) To find versine. 

Divide 396 by radius in chains (of 66 feet). 
The quotient will be versine in inches. 
ExampleR=22 chains. 

. •. 396*f-22 =18 inches versine. 
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(/) To fi»d Eadius. 

Divide 396 by versine in inches. The 
quotient will be radius in chains of 66 feet. 

306-^-18=22 chains radius. 



Degree of curve :— 

(a) The curvature of a curve is described 
by stating the number of degrees in 
the angle subtended at the centre by 
an arc of 100 feet in length, which 
angle is called the “angle of deflection.** 
Its value is :— 


6730 


Angle of deflection in degrees = ^ ^ 


A curve is called a “one degree curve,*’ a 
“two degree curve” and so on accordiiig to its 
angle of deflection. Hence :— 

A “one degree curve** means a curve of 6730 
feet radius. 

A “two degree curve” means a curve of 2865 feet 
radius. 

A “three degree curve” means a curve of^l910 
feet radius asd so on. 


(6) To fi nd the radius of any curve when the 
degree is known:— 

Divide 57*3>rt00 by the de^ee. The 
quotient will be equal to the radius in feet. 
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If the degree of crtrve is 2 , we have. 
= 2865 radius. 

(c) To find the degree of curvatore of any curve 
by measmement:— 

Stretch a cord 214 feet in length on the 
inside of a curve and measure the versine 
at the centre’, t.e., at 107 feet. Each foot 
of the versine is equal to a degree and each 
inch of it is equal to 5 minutes of curvature. 
The degree of curvature of any curve is 

therefore equal to where the cord is 
{ 2 xC 

214 feet in length. 

^sample:—The radii of curves are 5730, 3820 
and 2866 feet respectively. Find out the 
degrees of curve in aU three cases. 

1 Qi 

Formula = degree. 



We therefore have:— 
107 X 107 11449 

2 X 5730 11460 


= 1 degree curve. 


( 2 ) 

( 3 ) 


107 X 107 _ 11449 _ 
2 X 3820 ~ 7640 ” 
107 X 107 11449 

2 X 2866 “ 6730 “ 


r-SO' = IJ** curve. 
2 degree curve. 
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We can*now find out the degree of curvature 
of any curve by the above formuk. In the follow¬ 
ing table, the degrees of curvature** worked out 
from their radii in feet according to the above 
formula are shown. 


Table of degrees. 


Formula 


i£!_ 

2R ~ 


degrees where 


C is = 214 feet. 







Anglo of 

Radius 

in 

O « = Degree. 


deflection in 
Degrees. 

feet. 




** 








Degrees. 

Mte, 





0 

p 

/ 

11459 




i 


30 

2 X 

11459 


V 

5730 

107 X 



1 

1 

00 

2 X 





3820 

107 X 


_ 

H 

1 

30 

2 X 

3820 



2865 

ft 

107 X 



2 

2 

00 

2 X 

2865 




2292 

107 X 



2i 

2 

30 

2 X 

2292 


• 

1910 

107 X 



3 

3 

00 

2 X 

1910 




1637 

107 X 

107 


3J 

3 

30 

2 X 

1637 



1433 

107 X 

107^ 


4 

4 

00 

' 3 X 

1433 
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Table of degrees. 


Formula = 


degrees where 


C is = 214 feet.—(Contd.) 


Radius 

in 

foot. 

4^ = Degrees. 


Angle of 
defloction in 
Bogrees. 


« 



Degrees. 

MtSe 





o 

o 

1 

§ 

1273 

107 X 

. 107 


44 

1 

4 

30 

i ^ ^ 

1273 



1146 

107 X 

107 



K 

00 

2 X 

1146 


%/ 

U 

935 

1 

i 

107 X 

107 


( 

6 

6 

1 

00 

2 X 

905 


1 

819 

107 X 

107 


7 

7 

00 

2 X 

819 


717 

107 X 

107 


8 

8 

00 

2 X 

717 


637 

.107 X 

107 


A 

9 

00 

2 X 

637 

< 

y 

573 

and BO on. 

107 X 

107 


10 

10 

00 

2 X 

673 
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{d) To fiad the degree of a curve :— 

Measure the versino of any curve with a 
cord ei'-QI" long. As many inches is the 
versine, s«^niany are the degrees of the cur¬ 
vature of the curve since each inch of the 
versine represents 1 degree of the curve. 

(e) To find the degree of a curve:— 

The versine in inches of a 


20 feet cord -4- O'lO 
30 „ 0-23 

40 „ -r 0-41 

44 „ -4-0-60 

50 „ -4- 0-65‘’ 

60 „ ^0-94 

80 „ -^l•67 

100 „ ^2-61 

will give the number of degrees of the curve. 

(3) To find the angle of a crossing when the lead 
or number is known:— 

67*3 

-^=Ai^le. Divide 57-3 by the number of 


the crossing. The quotient will be the angle 
in degrees and decimals of » degree. To 
bring decimals of a degree to minutes, 
multiply by 60 and divide by 100. 

Example:— 

The numbers of our crossings are 1 in 8, 
10 and 12. Find out their angles. 
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67*3 -S" 8 = 7*1625® ai^le of 1 iia 8 raossing.- 
57*3 -T-10 = 5 *73® angle of 1 in 10 crossing. 
67*3 -T- 12 = 4*775® angle of 1 in 12 crossing. 

To find the number of a crossing when the 
angle is known :— 


57*3 XT V / • 

a^e ” crossing. 

Divide 57*3 by the angle of crossing. 
The quotient will be the number or lead of 
the crossing. 

EzampL:— 

The angles of our crossings are 

7 *1625°, 6-73° and 4-776®. Find out their 
numbers. 


57*3 7*1625® = 8=1 in 8 crossing. 

67*3 5*73° = 10 = 1 in 10 crossing. 

57*3 -T- 4*775° = 12 = 1 in 12 crossiig. 


(5) Properties of the Circle :— 

Diameter X 3*14169 = Circumference. 

Diameter* X 0*7854 = Area of circle. 

Eadius X 6*28318 = Circumference. 

Circumference X 0 *31831 = Diameter. 

3*6449 X v/area of circle = Circumference. 

^ c,. 

1*1283 X -\/area of circle —Diameter. 
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.(6) To find^the area of a circle or well:— 

/V •< Diameter* , ^ t «. 

(а) y X = area of a circle or well 

(б) Multiply the square of the radiua 

. , . - Diameter*, v m, 

(which meaua- j -) by V- The 

product will be the area of the circle. 

(7) To find the circumlerence of a circle, the 
diameter being given :— 

Multiply the diameter by . The product 
will be the circumference. 

(8) To find the diameter of a circle, the cir¬ 
cumference bemg given:— 

Divide the circumference by The 
quotient will be the diameter. 

(9) To find the diameter of a circle, the area 
bdng given:— 

Divide the area by ^ and extract the square 
root of the quotient. The root will be the 
radius of the circle and therefore twice the 
root ^ill be the diameter. 

(10) Properties of a right-angled triangle >- 

n \ — Perpendicular . 

(1) Sme Hypotenuse * 


Co-sine 


Hypotenuse 
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(3) Secant 

(4) Cosecant 

(6) Tangent 

(6) Cotangent 

(7) Versed sine 


Hypotenuse , 

Base * 

Hypotenuse 
I^rpendicular * 

Perpendicular ^ 
Base * 

Base 

Perpendicular * 

Hypotenuse — Base 
Hy]^otenuse 


(8) 'Coversed sine 

Hypoten use — Perpendicula r 
hypotenuse 


j 


(9) Hypotenuse = 

\/BaBe* + Perpendicular* 

(10) Base = - 4 

>\/Hypotenu8e* — Peipendiculat*; 

(11) Perpendicular = 

•^/Hypotenuse*—Base* • 

(11) A right ai}gle can be easily laid on i^e 
ground by the use of the following table 
which gives the base, perpendicular and the 
hypotenuse. 3Sie ba^ must coincide with 
the given line. 
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Base. 

» 

% 

Perpendicular. 

Hypotenuse. 

4 

3 

5 

.12 

5 

]3 

24 

7 

25 

40 

1 

9 

41 

60 

11 

61 

84 

13 

85 

96 

28 

100 


(12) The two sides of a right-angleA triazigle 
being given, to find the hypotenuse. 

‘Add the squares of the two sides and 
extract the square root of the sum; the 
^ square root will be the hypotenuse.’ 

(13) The hypotenuse and one side of a right- 
angled triangle being given, to find the 
orixer side. 

^From the square of the hypotenuse, sub¬ 
tract the square of the given side {md extract 
the square root of the remainder, this 
square root will be the required side,’ 

(14) To find the area of a triangle:— 

(a) Multiply the Imse of the triax^le by its 
altitude and divide the product by 2* 





The quotient will be the area of th^ 
triangle. 

(6) ^ the three sides of the triangle are 
given, its area can Igt found hj using 
the following formula:— 

y'S (S—A) (S—B) (S—C) = Area of triangle 
where A, B, C are the three sides of the 
triangle and S is half their sum. 

(16) To find the area of a rectangle:— 

‘Multiply any two adjacent sides of a rectangle. 
The producl^will be the required area.’ 

(16) To fiiul the volume of a cylinder:— 
‘Multiply the area of the base by the height. 
The product will be the requii^ volume.*. 

(17) To find the contents of a barrel:— 

(if the diameter of the barrel is equal for the 
whole length) 

‘Multiply the square of the diamet^ in 
inches by the depth in inches and divide 
the product by 359. The result will be 
the contents of the barrel in cubic feet.’ 

(18) To find the contents of a barrel:— 

(if the diameter at the centre is larger than 
at the ends) 

‘Square the diameter of the centre in inches 
and multiply it 15y 2. Add to this the 
^uare of the end diameter. Then multiply 
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the product by the length of the baxrel and 
divide by 1077/ 

(19) To find the cubical contents of a round 
timber logi— 

‘i Qirth squared X length = Cubic feet/ 

If the log is irregular or tapers mnch> 
take the girth at both ends and the centre 
and divide it by 3, i.e., take themeangirth. 
The girth is to be taken exclusive of the 
bark of the tree birt if the bark is on» a 
deduction of 0‘1 of tbs girth for thick 
barked trees and of O'OS for* thin barked 
trees should be made when meaadring the 
girth. This is an approximate rule. A 
better way is to multiply the square ofO‘2 
of the girth by double the length and tie 
product will be the cubical contents. 

(20) To find the quantity of earth excavated 
from wells in eft. 

(а) Square the diameter and multiply the 
result by 0*7851: and by the depth in 
feet; the result will be the quantity 
excavated in cubic feet. 

(б) Y ^-4- X Depth=Cubic con¬ 

tents. 
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(21) Water :— ^ 

224 gallons = 36'84 eft. = 2240 lbs- =1 ton. 
11 *2 • do. = 1'8 eft. --= 112 lbs. =1 cwt. 
6" 25 do, = 1 eft. = ft2j lbs. 

1 do. = 0'16 eft. = 10 lbs. 

Cubic feet X 35'84 = Tons. 

Cubic feet X 1 ‘ 8 — Cwt. 

Cubic feet X 6'25 — Gallons. 

(22) RainfaU:— 

Inches of rainfall x 2323200 = Cft. per 

square mile. 

Inches of rainfall X 14J = Millions of 

gallons per 
square mile.* 

(23) To find approximate quantity of water in 
wells:— 

Square the diameter in inches and cut off 
the right hand figure as a decimal; the result 
will be gallons in each 3 feet of depth of the 
well. 

(24) To find the contents of a roimd tank in 
gallons;— 

Square the diameter in inches and multiply 
by the depth in inches and divide the result 
by 353. The quo^ent will be equal to the 
number of gallons. 
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(25) To fi^d the contents of a square tank in 
gallons:— 

Multiply the length, breadth and depth 
together in feet and the result by 6*25. 
The product will be the number of gallons. 

_ (26) To find the weight of rails in tons per mile 
of single track :— 

« 

(а) Multiply the weight of rail per yard 
by 1 '571. The product will be the weight 
of rails required for one mile of single 
track. 

(б) Multiply the weight per* yard by 11 
and divide the result by 7. The quo¬ 
tient wiU be the quantity of rails in 
tons approximately. 

(27) To find the sectional area of rails in 
inches:— 

Divide the weight of rail in lbs. per yard by 
10'08. The quotient will be the section^ 
area in inches. 

(28) To find the weight of rails in lbs. per 
yard:— 

Multiply the sectional area of rail in inches 
by 10‘08. The product will be the wdght 
of rail in lbs. per yard. 
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(29) To find the radius ol an arc^iise and span 
being given:— 

Squme half the cord and to this add the 
square of the rise and divide the product 
by twice the rise. The^ quotient will be 
the required radius. 

(30) Quantity of ballast required for one mile 
of track:—. 



Width of 

Ballast 

Ballast 

line. 

ballast at top 

per Lineal foot. 

per mile 


in feet. 

oft. 

oft. 

Single . f 

• j 

11 

19-274 

101766 

Double ' 

25 

1 

39-813 

210212 
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■(32) SQtTABESi Cubes, Square Roots, and Cube 

ROOTS. 



' 


1 


No. 

Square. 

Cube. 

1 

Square 

Root. 

Cube 

Root. 

1 

1 

1 1 

1^ 

1*0 

2 

4 

8 

1*41421 

1*2599 

3 

9 

27 

1-73205 

1-4422 

4 

16 

I 64 

2-0 

1*6874 

5 

25 

i 125 

2-23607 

1-7100 

0 

36 

210 

j i-4i9i9 

1-8171 

7 

49 

1 343 

1 2-64676 

• 1*9129 

8 

64 

512 

2-82843 

2-0 

9 

1 81 

729 

30 

2-0801 


100 

1000 

3*16228 

2*1644 

11 

121 

1331 

3*31662 

2-2240 

12 

144 

172S 

3-46410 

2-2694 

13 

160 

2197 

3-60555 

2-3618 

14 

196 

2744 

3*74166 

2*4101 

16 

225 

3375 

3-87298 

2-4662 

16 

256 

4096 

4*0 

2-5108 

17 

289 

4013 

4-12311 

2-5713 

18 

324 

^ 6832 

4-24264 

2'6207 

10 

361 

6859 

4*36800 



400 

8000 

4*47214 

2-7144 

21 

441 

9261 

4*58268 

2-7689 

22 

484 

10648, 

4*69042 

2*8020 











124 


4 


Squabbs, Cubes, Squabs Roots, Abb Cube 

BOOTS— contd . 


No. 

Square. 

Cube. 

Square 

Root. 

Cube 

Root. 

• • 

23 

529 

• 12167 

4-70683 

2-8430 

24 

676 

13824 

4-89898 

. 2-8845 

25 

625 

16625 

6*0 


26 

676 

17576 

5-09902 

2-9625 

27 

729 

19683 

5-19615 

3-0 

28 

784 

‘21962 

5-29160 


29 

841 

24389 

5-38516 

3-0723 

30 


27000 

6-47723 

3-1072 

31 

961 

29791 

5-66776 

3-1414 

32 

1024 

32768 

6*65685 

3*1748 

33 

1089 

35937 

5-74450 

3-2075 

84 

1156 

39304 

5-83095 

3-2396 

35 

1225 

42875 

5-91608 

3-2711 

36 

1296 

46656 

6-0 

3-3019 

87 

1369 

60653 

6-08276 

3*^22 

88 

1444 

54872 

0-16441 

3-3620 

39 

1521 

59319 

6-245 

3-3912 

■a 

1600 

64000 

0-32456 

3-4200 

41 

1681 

68921 

6-40812 

3*4482 

42 

1764 

74088 

6*48074 

3*4760 

43 

1849 

79507 

6-55744 

3-5034 

44 

1936 

86184 

6-63325 

3-5303 
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SquABES,«C!uBES, Squabs Boots, and Cube 

BOOTS— omtd. 


No. 

Square. 

* 

Cube. 

Square 

Boot* 

i 

Cube 

Koot. 

45 

2025 

91125 

6-70820 

3*5660 

40 

2116 

97336 

6*78233 

3*5830 

47 

2209 

103823 

6*85565 

3-6088 

48 

2304 

110502 

0-92820 

3*6342 

49 

2401 

117649 

7*0 

3*6593 

50 

2S00 

125000 

7-QBi07 

3*6840 

51 

2601 

132661 

7-14143 

,3*7084 

52 

2704 

140608 

7-21110 

3*7325 

53 

2809 

148877 

1 

7-28011 

3*7563 

< 54 

2916 

157464 

7-34847 

3*7798 

55 

3025 

166375 

7-4162 

3*8030 

56 

3130 

175616 

7-48331 

3*8259 

67 

3249 

185193 

7*54983 

1 

3*8485 

68 

3364 

195U2 

7-61677 

3*8709 

69 

3481 ! 

205379 

7*68115 

3-8930 

60 

1 3600 

216000 

7-74597 

3*9149 

61 

8721 

226981 

7-81026 

3*9365 

62 

3844 

238328 

7-87401 

- 3-9579 

63 

3969 

250047 

1 7-93726 

8-9791 

64 

4096 

262144 

1 8-0 

4*0 

66 

4225 

274625 

8*06226 

4*0207 

66 

4356 

287496 

8*12404 

4*0412 
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Squabes, Cttbes, Square Boote, ^nd Cube 

ROOTS— conid . 


No, 

Square. 

Cube. ' 

r 

Square 

Koot. 

Cube 

Boot. 

67 

4489 

■ 300763 

8'18536 

4*0615 

68 

4624 

314432 

8-24621 

^ 4*0817 

69 

4761 

328509 

8*30662 

4*1016 

70 

4900 

34:W00 

8-36660 

4-1213 

71 

6041 

367911 ! 

8-42615 

4*1408 

72 

5184 

i 

< 073248 1 

8*48528 

4*1602 

73 

c 5329 

389017 

8-54400 

4*1793 

74 

6476 

405224 

8-60233 

4*1983 

76 

6626 

421875 

8-G6025 

4*2172 

76 

6776 

438976 

8*71780 

4*2368 : 

77 

5929 

456533 

8*77496 

4*2543 

78 

6034 ! 

474552 

8*83176 

4*2727 

70 

6241 ! 

493039 

8-88819 

4-2908 

80 

6400 

512000 

8*94427 

4*3089 

81 

6561 

631441 

9*0 

4*3267 

82 

6724 

551368 

9*05639 

4*3445 

83 


671787 

9*11043 

4*3621 

84 

7056 

592704 

9*16515 

1 

4*3795 

86 

7225 

614125 

9*21964 

4*3968 

86 

7396 

636056 

9*27362 

4*4140 

87 

7669 

658503 

9*32738 

4*4310 

88 

7744 

681472 

9*38083 

4*4480 
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Squabbs^ Cubes, Squabe Boots, and Cube 

BOOTS —contdi 


No. 

Square. 

•a 

Cube. 

Square 

^ot. 

Cube 

Koot* 

89 

7921 

704969 

9-43398 

4-4647 

90 

8100 

729000 

9*48683 

4-4814 

91 

8281 

753571 

9-63939 

4-4979 

92 

8464 

778688 

9-69166 

4-5144 

93 

8649 

804357 

9-64365 

4-6307 

94 

8836 

830584 

9^9636 

A 

4-6468 

95 

9025 

857376 

9-74679 

. 4-6629 

96 

9216 

884736 

9‘79796 

4-5789 

97 

9409 

U12673 

9*84886 

4-5947 

99 

9804 

941192 

1 

9-89949 

4-6104 

99 

9801 

970299 

9-94987 

4*6261 

100 

10000 

1000000 

10-0 

4-6416 

101 

10201 

1030301 

10-04988 

4*6670 

102 

10404 

1061208 

10-09950 

4-6723 

lOS 

msm 

1092727 

16-14889 

4-6876 

104 

10810 

1124864 

10-19804 

4-7027 

105 

11025 

1167625 

10-24695 

4-7177 

106 

1 

11236 

1191016 

10-29563- 

. 4-7326 

107 

11449 

1225043 

10-34408 

4-7475 

108 

11664 

1259712 ; 

10-39280 

4*7622 

109 

11881 

1295029 

10*44031 

4-7769 

110 

12100 

isaioqp 

10-48809 

1 

4-7914 
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8qt7abes, Cubes, Squ^e Hoots, 2in> Cube 

Hoots— confi. 


No, 

Square. 

Cube. 

Squoie 

lio(»t* 

Cube 

Hoot. 

m 

1 

1367631 

^ ]0-53506 

4*8059 

TCT 


1404928 

10*58301 

4*8203 


12769 

1442897 

10*03015 

4-8340 

114 


1481514 i 

1 10*07708 

4-8488 

115 

13225 

1620870 

10 72381 

4-8029 

116 

13456 

« 

:6C6S96 

10*77033 

4-877 

117 

13089 

1001613 

10*81605 

4*8910 

118 

13924 

1043032 

10*80278 

4-9049 

119 

14101 

1685159 

10*90871 

4-9187 


14400 

1728000 

10*05445 

4*9324 

■ni 

14041 

1771561 

11*0 

4*9461 


14884 

1815848 

11-04536 

4*9597 

123 

15120 

1800807 

11*09054 

4*9732 

124 

15376 

1906624 

11*13553 


125 

15625 

1953125 

11*18034 

60 

120 

16876 

2000370 

11*22497 

5*0138 

127 

10129 

2048383 

11*20043 

5*0205 

128 

16384 

2097152 

11*31371 

6*0397 

129 

16041 

214GGS0 

11*35782 

5-0628 

130 

10900 

2197000 

11*40188 

5*0052 

131 

17101 

2248091 

13*44552 

5-0788 

132 

17424 

2299968 

11-48913 

5-0018 
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Squares, Octbes, Sqttabe Roots, ajstd Cube 

Roots— contd. 


No. 

SquoFo. 

l3abe. 

Square 

Boot. 

Cube 

Root. 

133 

17689 

2352G37 

1 11-53256 

6*1045 

134 

17956 

2406104 

! 11-57584 

6-)172 

135 

18225 

2460376 

11-61895 

5-1209 

135 

18496 

2516456 

11-6619 

5-1425 

137 

18769 

2571353 

11-70470 

5-1551 

138 

j 19044 

2628072 

ii:j4p4 

6-1675 

139 

19321 

2685619 

11-78983 

5-1801 

140 

19600 

2744000 

11*8322 

6i*-ll)25 

141 

19881 

2S03221 

11-87434 

6-2048 

142 

20164 

286328S 

11*9164 

5-2171 

143 

20449 1 

2^*24207 

11*9583 

6-2293 

144 

20736 1 

2985084 

12-0 

5-2415 

145 

21025 

3048625 1 

12-0416 

6-2535 

145 

21316 

3112136 

12-08305 

5-2656 

147 

21609 

1 

3176523 

12-12436 

5*2776 

148 

21904 : 

3241792 

12-16553 

5-2895 

140 

22201 

33079i9 

12-20656 

5-3015 

150 

22600 

3375000 

12-24746 

. 6-3133 

151 

22S01 

3442951 

12-28821 

6-3261 

152 

23104 

3611808 

12*32883 

5-3368 

153 

23409 

3681577 

12-30932 

5-3485 

154 

23716 

3652264 

12-40067 

6-3601 


10 
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SQUAttES, Cubes, Square Boots, f.AKii Cube. 

Boots— conid. 


No. 

Square. 

Cube. 

St^uare 

lioot. 

Cube 

Root. 

j 

155 

24025 

3723S75 

; 12-44090 

5-3717 

156 

24;$»G 

• 3790416 

12-49000 

6-3832 

167 

24()^0 

3S09S93 

12-52996 

6-3947 

158 

249l4 

3944312 

12-50991 

6*4061 

359 

262t>l 

4019070 j 

12-60962 1 

6-4175 

160 

25600 

4098000 1 

-V •*' ! 

32-01911 1 

1 

6-4288 

161 

25921 

4173281 

12-6S858 

5*4401 

1C2 

" 26244 

4251528 

12-72792 

5-4514 

1G3 

26509 

4330747 

12-76715 

6-4626 

164 

268^ 

4410944 

12-80626 

6-4737 

1^5 

27225 

4192126 1 

12-84523 

6*4848 

166 

27656 

4674296 ! 

12-88410 

6-4050 

167 

27889 

4657463 j 

12-92285 

5*6069 

168 

28224 

4741(i32 

12-90148 

5-6178 

1G9 

28601 

4820809 

13-00000 

6-6288 

170 

28900 

4013000 

13-03840 

1 6-5397 

171 

29241 

6000211 

13-07670 



29584 

508S448 

13-11488 

5-6613 

173 

29929 

6177717 

13-15295 

6*6721 

174 

! 30276 

62G8024 

13-19091 

5*5828 

175 

30626 

6369375 

13-22876 

5-5934 

176 

30976 

6451776 

•1 

13-26650 

5-6041 
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•^QUAKES, Cubes, Squabe Hoots, abb Cxtbe 

Hoots— contd. 


No. 

Square. 

Xlube. 

• • 

Square 

Root. 

Cube 

Root. 

177 

31329 

i 5545233 

13-30413 

6-6147 

178* 

31684 

5639762 

13-34166 

6-6252 

179 

32041 

6735339 

13 - U7909 

5-6367 

180 

32400 

5832000 

13-41641 

6-6462 

181 

32761 

5929741 

13-45362 

6-6567 

182 

33124 

6028568 

13-49074 

5-6671 

183 

33489 

6128487 

1^- 527’15 

6-6774 

184 

33856 

6229504 

13-06466^*--^ 

^ 5-6877 

185 

34225 

6331625 

13-6<U4f 

5-6980 

180 

34596 

6434856 

13-03818 

5-7083 

* 187 

34969 

6539203 

13-67479 

6-7185 

. 188 

35344 1 

6644672 

13-71131 

5-7287 

189 

35721 

67512G9 

( 

13-74773 

6-7388 

190 

36100 

6869000 

n-78405 : 

5-7489 

191 

36481 

0967371 

1 

13-82028 

5-7590 

192 

3G864 

7077888 

13-85641 

6-7689 

193 

37249 

7189057 

13-89244 

6-7790 

194 

37636 

7301384 

13-92839 

6-7890 

395 

38025 

7414876 

13-90424 

• 6.7988 

196 

38416 

7529536 

14-000 

5-8088 

197 

38809 

7645373 

1 

14-03567 

5*8186 

198 

39204 

• 1 
7762392 i 

14-07125 

6-8286 

199 

39601 

7880599 

14-10674 

5'8383 

200 

40000 

SOOOOOO 

(• 14-14214 

5-8480 
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42. Miscellanbous Weights 
(1) Simdry measures. 

16 Oimces = 

14 Pounds = 

2 Stones or 28 Pounds 

4 Quarters = 

20 Hundred-weights = 

1 Dozen = 

1 Score ' = 

1 Gross == 

24 Sheets = 


& MeIshbes. 

1 Pound. 

1 Stone. 

<4 Quarter. 

1 Hundred-Weight. 
1 Ton. 

12 

20 

12 Dozen or 144. 

1 Quire. 


20 Quires = 1 Ream. 

(2) Weight or metals and alloys. 


«> 

Description. 

Weight of 1 Cft. 
in pounds. 

Aluminium 

166-6 

Copper sheet .. 

549-0 

Copper wire .. 

666-0 

Gold . 

1204-0 

Silver . 

663-8 

Cast iron 

450-0 

Wrought iron. 

480-0 

Steel . 

490-0 

Zinc cast 

428-0 

Tin cast . 

465-0 

Lead sheet. 

710-0 

Brass sheet .. 

525-0 

White metaJ .. .. 

466-32 
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(4) WEiaHT OF MISCEUiAHEOUS MATBRIALS, 
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(6) Weighs op hoops : 
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(6) Boot mES: 
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In oanying tOes hj nil, the breakage in transit is less if the vagon is folly loaded. 
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.(7) Bricks' and brick work :— 

Bricks 9' X 4|' x 2J' in size. 

1410 required for 100 eft. plain brickwork. 
659 do. do. 100 sft. brick on edge. 

375 do. do. 100 sft. brick laid flat. 

These figures allow 5% for wastage. 

(8) Weight of liquids :— 


Description. 

Weight oi 
^1 oft*in 
pounds.* 

Weight of 
1 gallon 
in pounds. 

Water . 

. 62-60 

10-0 

Goal tor. 

63-46 

10-2 

Pitch 

70-00 

10-9 

Petroleum crude .. 

65-25 

8-8 

Petroleum refined .. 

60-50 

9-68 

Turpentine 

63-00 

8-7 

Oil castor. 

57-50 

9-25 

,, linseed boiled .. 

68-60 

9-4 

„ cylinder mineral 

69-25 

9-5 

„ Eerosine 125° .. 

60-00 ■ 

8-12 

1 Case kerosine oil = 65 

lbs. = 8 gallons. 


1 Tin do. do. = 32^^ lbs. = 4 gallons. 
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(9) WEiaHT OF ANOLE DION :— 


sAe in inches. 

Weight per lineal 
^ ^ foot in ponnds. 

n 

X 


X 

i 

2-25 


X 

li 

>r 

T& 

3-26 

2 

X 

2 

X 

i 

3-13 

2 

X 

2 

X 

1 

4-50 

2i 

X 

H 

X 

i 

3-54 

2i 

X 


X 

Tir 

4-36 

2i 

X 

ii 


X 

t 

516 

2J 

X 

2i 

X 


6-76 

2i 

X 

2i 

X 

i 

3-96 

H 

X 


X 


4-88 

H 

X 

2i 

X 

1 

6-78 

H 

X 


X 

i 

7-60 

3 

X 

3 

X 

i 

4*79 

3 

X 

3 

X 

1 

7-03 

3 

X 

3 

X 

tV 

811 

3 

X 

3 

X 

h 

9-17 

3 

X 

•3 

X 

rV 

10-19 

3 

X 

3 

X 


11-20 

3i 

X 

3i 

X 

5 

TST 

6-46 

3i 

X 

3i 

X 

I 

7-66 

3} 

X 

3i 

X 

7#- 

8-84 
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Weight of ahole iron:— conW. 


Size in inohea. 

% 

Weigtft per lineal 
foot in pounds. 

H 

X 

3i 

X 

4 

10-00 

H 

X 

3i 

X 

1 

12-24 

H 

X 

34 

X 

1 

8-28 


X 

34 

X 

TB 

9-67 

3i 

X 

34 

X 

4 

10-83 


X 

34 

X 


12-07 


X 

34 

X 

f 

.13-28 

H 

X 

34 

X 

i 

15-50 

3i 

X 

3f 

X 

I 

8-91 

3i 

X 

3i 

X 


10-30 

3i 

X 

n 

X 

i 

11-G7 

4 

X 

4 

X 

1 

9-53 

4 

X 

4 

X 


11-03 -* 

4 

X 

4 

X 

4 

12-6 

4 

X 

4 

X 


13-94 

4 

X 

4 

X 

1 

16-36 

4 

X 

4 

X 

i 

18-12 

4 

X 

4 

X 

1 

25-00 


X 

44 

X 

f 

10-78 


X 

44 

X 

4 

14-17 

44 

X 

44 

X 

1 

17-45 

44 

X 

44 

X 

i 

20-62 
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(10) 

Weioht of T ieon ;— 

Width andHhiokness in 
inches. 

Weight per lineal foot 
in pounds. 

li 

X 

i . 

1 

li 

X 


li 

li 

X 

.1 - 

2 

n 

-X 


2 

n 

X 

i 

2i 

2 

X 

A 

2i 

2 

X 

i 

3i 

2i 

X 

i 

4 

3 

X 

t 

7 




s 
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y \ jL ) WEictor of wroucht iron flat bars;— 
Weight per linedlfoot of Flat Bar Iron in lbs. 

Breadth. 
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(12) WeIOHT OB' ROUKD IR03!f !— 


l 

Diauneter 1 

in * 

inches 

Weight per 
foot in 
ibs. 

Diameter 

in 

inch^.* 

Weight per 
foot in 

Ibs. 

1 

0*167 

2 

10*68 


0*376 

2i 

13.52 

4 

0*668 

2i 

16*96 

1 

1* 04 

2t 

20*10 

1 

1' 60 

3 

24*00 

1 

2* 04 

3i 

28* 2 

1 

2* 67 

H 

32* 7 

u 

4* 17 

31 

37* 6 

H 

«6<^ 01 

4 

42* 8 

1* 

• ^ 

8- 18 




Diameter of round iron in inches^ X 2*64 


= weight in pounds per foot run. 

(13) Weight of rolled beams 

Woiglit jx Weight in 

Size in inches. Ihs. per Size in inches. ihs. per 

foot. foot. 


4 

X 

2 

6 

10 

X 

6 

38 


X 

2i 

8 

12 

X 

5 

33 

6 

X 

3 

10 

12 

X 

6 

42 

6 

X 

•3 

12 

14 

X 

6 

48 

7 

X 

3} 

15 

15 

X 

5 

62 

7 

X 

4 

17 

15 

X 

5i 

53 

S 

X 

4 

19 

15 

V" 

r \ 

RJ 

68 

9 

X 

4 

• 22 

18 

Si' 

7 

75 

10 

X 

6 

29 o 

20 

X 

n 

90 
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(15) Wbiobt of nails ntoN boss Bbadbd :— 


Length of ntfils in 

inohes. 

« 

1 

Number of nails in 
ono pound. , 

Weight of 1000 
. nails in pounds. 

i 

500 

2 

H 

250 

4 

1} 

143 

7 

2 

100 

10 

2i 

62 

16 

2f 

60 

20 

3i 

36 

28 

3i 

28 

3G 

4 *• 

1 o ' 20 

60 

44 

15 

70 


(16) Weight op nails iron wiee French 

PLAT HEADED PINE ;— 


Length of nails in 
inches. 

Number of nails in 
one pound. 

Weight of 1000 
nails in pounds. 

1 

800 

li 

u • 

508 

2 

li 

300 

34 

2 

156 

61 

2i 

78 

124 

3 

56 

18 

4 

.i45 

22^ 
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.(17) Weight of wire 100 lineal feet. 


B. W. 

Iron. 

• 

Steel. 

Brass. 

Copper- 

m 

0 

30*58 

1 30*92 

33*43 

i 33-17 

1 

26*75 

1 26*04 

1 

28*15 

29*62 

2 

21-34 

1 

' 2157 

i ' 23*32 

24*54 

8 

1802 

18*22 

1 

i 19*70 

20-72 

4 

15 11 

i 15-28 

16*52 

17*38 

5 

12*46 

12*5C 

1 

1362 

1 • # 

1433 

6 

11*45 

11*57 : 

12*51 • 

13-16 

7 

9*25 

1 

1 9*35 

10*11 

p 

40*64 

6 

7-29 i 

! 7-37 

7*97 

8*38 

9 

6-60 ; 

6*68 

7*22 

7*69 

10 

4*96 1 

1 6*02 

543 

: 5*71 

11 

4-13 

4-18 

4*52 

4-75 

12 

3*14 

3-18 

3-43 

3-61 

13 

2-34 

1 

2*36 

[ 

2*55 

2*69 

14 

1-69 

1*71 

1*86 

1*95 

16 

1-37 

1*39 

1*50 

1*58 

16 

1-05 

1*06 

1-15 

1*21 

17 

•80 

•81 

-87 

•92 

18 

•61 

*62 

•67 

•70 

10 

•47 

•47 

•51 

•54 

20 

•32 

■33* 

•34 

, -37 


11 
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(18) Painting Memoranda 

(а) One gallon linseed boiled oil weighs 
9 lbs. and covers 900 sft. of area on 
iron. 

(б) One gallon of linseed boiled oil mixed ' 
with 28 lbs. of dry red lead makes 
gallon of paint which covers 900 sft. of 
area On iron. 

(c) One gallon of linseed boiled oil mixed 
with 7 lbs. of copper red paint makes 
1*28 gallons of paint which covers 1^68 
, Sft. t>f area on iron. 

* (d) One gallon of paint covers approxi¬ 
mately 

225 to 270 sft. of area on stone ; 

450 to 630 sft. of area on wood ; 

720 to 800 sft. of area on iron. 

(e) One gallon of tar weighs 10*2 lbs. and 
covers 108 sft. for the first coat and 
144 sft. for the second coat. 

(/) One barrel of tar holds 25 gallons. 



CIIAPTER VII. 

Standard Dimensions. 

43. StAKDAED •DfMENSTONS IS FORCE 1922. 

5 FT. 6 IN. GAUGE. 

The “Maximtiin” and “Minimiun” dimensions 
given»in. this Sdiednle are to be observed on all 
6 ft. 6 in. gauge railways in India. It, for any 
reason, it is proposed to execute any work or to 
procure Bridge Girders, Statiqp Machinery, Roll¬ 
ing Stock or other railway material* wilioh will in¬ 
fringe the dimensions or loads given or which will 
int^ere with the elimination ol infringements 
already in existence, the sanction of the Railway 
Board must be obtained through the Government 
Inspector of the Radway concerned before such 
work is commenced or order issued. 

Dimensions recommended by the Railway 
Board are scheduled separately at the end. 

I. M.-GENERAL. 

Fermation, Single Line— 

(1) Minimum width in embank¬ 

ment .16 ft. 6 in. 

( 2 ) Minimum width in cutfiing (ex¬ 
cluding side drains) .. .. 16ft.,6in. 
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Formation, Double Line— 

(3) Miniiuiun width in embaok- 

ifient . 

(4) Minimum width in cutting (ex¬ 
cluding side drains) 

Noxe.--((/) Onacurvetbo width 

of formation for Double Line must 

be increased by the amount shown 

in column 9 of the Appendix. 

{b) Dimensions (1), (2), (3) and 

(4) 1^1 gencially be foimd too small 

for railways which are ballasted. 

* 

Spacing of Tracks— 

(5) Minimum dibtance centre to 
centre of tracks (outside station 
limits) 

Note.—( a) The expression 

“station limits” means the portion 
of a railway which is under the con¬ 
trol of a Station Master and is situat¬ 
ed between the outermost signals of 
the Station, vide Rule I (31) Chapter 
ly Fart I, of the General Rules for 
Open Lines (1906). 

(b) On a curve the distance bet¬ 
ween tracks must bo increased by 
the amoimt shuVn in column 9 of 
the Appendix. 


30 ft. 6 in* 
30 ft. 6 in. 


14 ft. O'in. 



149 


Curves— 

Maximum degree of curvature on 
' main line— i 

(6) Forunrestricte<|speed 2° 0' (radius —2,8^ ft,) 

(7) In any circumstances 10° 0'(radius = 573 ft.) 
(o) Except between points and 
crossings tlie ends of a curve are 

i n pr actice made easier than- the 
nucfcile; when the ends are pro¬ 
perly eased by transition ap 2 :>roaches, 
the radii prescribed in items (6) and 
(7) may be reduced by the ^lount of 
the “shift’* which will ordinaril/ be 
2 ft. 8 in. 

Gradients in Stations— 

' (8) Maximum gradient in station 

yards .. .. .. .. 1 in 400 

Noth. —(o) For the purpose of 
the above rule a station yaird may 
be taken to extend— 

(i) on single line, to a distance 
of 150 ft. beyond outermost points 
at either end of the Station. 

_ £i) on double line, from home 
signal to last stop signal of each line. 

(6) There must be no change in 
gradient within 100 ft. of any points 
or crossings, 

(c) Hump or gravity yaifis are ex¬ 
empted from this rule. 
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Sleepers— 

For timber cross sleepers— 

(9) Alinimum length 

(10) Minimum breadth ^“ 

(11) Minimum depth 

(12) Minimum number of cross 
sleepers per mile 

Note. —(a) On bridges where the 
cross bleepers rest directly on longi¬ 
tudinal gilders, the sleepers are to 
be spaced not more than 2 ft. 6 in. 
centre to centre, and are to be not 
less than 6 in. deep exclusive of any 
notching which may be required to 
allow for cover plates, camber, etc. 
(6) The length of cross sleepers laid 
on longitudinal girders may be re- 
<luced to not less than one foot 
greater than the distance outside to 
outside of the girder flanges subject 
to a iTunimum of 8 ft. 

(c) When the flooring of a bridge 
would not give continuous andsuh- 
^;tantial support throughout the 
bridge to the wheel of a derailed 
vehicle up to a distance of 4 ft. from 
the centre line, subBt6mtial transverse 
timbers, not more than 2 ft. 6 
in. apart from'^ centre to centre, 
should be provided. 


9 ft. 0 in, 
10 in. 
6 in* 

• 

1906. 
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RziU— 

(13a) Minimum clearance of clieck 
rail for a curve .. 

Note. —This ^Ic^rance must bo in¬ 
creased by half the amount of any 
■ difference between 6 ft. 6 in. and the 
* gauge to which the curve is actually 
laid. 

(13b) rlinimnm clearance of check 
rails at a level crossing 

(13c) Maximum clearance of cieck 
rails at a level crossing • . 

(14) Minimum depth of space for 
wheel flange from rail level 

' (16) Minimum weight of rail per 
yard • • • . • • • 

Axle loadi wei^t on a 
pair of wheels including 
weight of w^heels and axles. 


II in* 


2 in. 
21m. 
li in. 


Minimum 
weight of 
rail per yard. 


1:2 tons 

0 cwt. 

60 lbs 

13 

99 

10 

J) • • 

.. 65 „ 

16 

99 

2 

>> 

• • 70 „ 

17 


0 


... 75 „ 

18 

>9 

12 

99 • • 

.. 80 „ 

20 

» 

8 

5, • • 

. • 85 „ 

22 


12 

• * 

■ • 96 ,, 

24 

99 

14 


.. 95 „ 

26 

» 

18 

9i • * 

.. 100 
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Note.—^W ith close spacing of sleep¬ 
ers a less weight per yard is 
permissible. 

(t) 3n respect of wagon axle loads 
on*branch and feeder lines; & less 
weight per yard may be permitted 
subject to a suitable speed restric¬ 
tion. 

Buildings and Structures— 

(16) Minimum horizontal distance, 

from centre of track to any 
structu'^, from l‘’ail level to 1 foot 
above rail level. 

Note. —Interlocking gear may 
project 2^ in. above rail level, see 
item (20). 

(17) Minimum horizontal distance, 
from centre of track to any 
structure, except a platform, 
from 1 foot above rail level to 
14 ft. 6 in. above rail level 

Note. — (a) Under items (16) 
and (17) any material stacked by the 
side of the line is to be considered a 
structure in the sense in which the 
word is here used. Item (17) also 
applies to projections of rock, etc., 
from the side of a cutting. 


6 ft. 3 in. 


7ft.0m. 



i 
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(h) T^ere the line is on a cuive, 
the horizontal distance of any struc¬ 
ture from the centre of adjacent 
track is to be increased as follows:— 

(f) where *thi structure is on the 
outside of the curve, by the 
amount shown in column 8 
of the Appendix; 

- («*).„^here the structure is bn the 
inside of the curve, by the 
amoimt shown in column 4, 

6, 6 or 7 of the Apj>endix, ac¬ 
cording to the height pf ^he 
structure above rail level. • 

(c) The clearances given above 
are absolute minima and are only to 
bo worked to when it is impossible, 
owing to the structure being between 
tracl^, or for other reasons, to erect 
it at a greater distance from centre 
of track. Where possible, structures 
should always bo erected at a 
greater distance from, centre of track 
than the minimum allowed xuider 
rules. 

(18) Minimum height above rail 
level, for a width of 3 ft. from 
centre of track, for over-bridges 
or over-head braejpg out of 
stations.16 ft. 6 in. 
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Note. —^Where the line is on a 
curve the width of 3 ft. must be in¬ 
creased by the amount shewn in 

columii, 7 or 8 of the A 2 >pt.ndix, 

• 

(19) 'Minimum height above rail 
level for telegraph wires crossing 

tho line .. .. .. *. 20 ft. 0 in* 

Note. —(a), .‘The minimum hori¬ 
zontal distance, from the centre of 
neai( t track, at wluch a U*l< graph 
pobt may be erect('d, is tlie total 
heiglkt of tlie post'pitt^ 7 ft. 0 in. 

Where the lino is in cutting, a tele¬ 
graph post erected on the bemi must 
be at a distance from tlu edge of the 
cuttmg of not loss than the total 
hciglit of the ]^>ost. 

(i) A tolegiaph post may, with 
the sanction of the Railway Adminib- 
traticn concerned, be erected at a 
distance of not loss than 9 ft. clear 
from the centre line of the nearest 
track of railway, provided that it is 
strongly stayed or tied back on the 
side away from the railway. 

(20) Maximum hei^t above rail 
level of any part of interlocking 
or ragnal gear foi> a width of 6 ft. 

3 in. from centre line of track • 2| in* 
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Note. —^Metal ramps must be pro¬ 
vided oil both sides of all interlock¬ 
ing gear which is fixed between the 
rails of a track and which projectjp 
above rail'leiiel, to prevent hanging 
couplings damaging it. 

Tunnels— 


Haximitra distance apart of 
rShiges in tunnels .. .. 300 ft. 

Single Line — 

(22) Minimum height above ^ rail 

level at centre .. .. • .. 19 ft. 0 in. 

(23) Minimum width at rail level . *13 ft. 0 in. 

(24) Jlinimum width from 1 foot 
above rail level to 14 ft. 6 in. 

above rail level.14 ft. 0 in. 


(26) Minimum width at 16 ft. 6 in. 

above rail level.6 ft, 0 in. 

Note.—W here the line is on a 
curve, the width of the tunnel must 
Ji>e increased— 

(t) on the outside of the cuiVe, 
by the amount shown in 
column B of the Appendix. 

(ii) on the inside of the curve, 
by the amoftnt shown in 
column 4 or 7 of the Appendix. 
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DoiAle Line — 

(26) Minimum height above rail 

level at centre .. 
f 

(27) miniiniun width at rail level . 

(28) Minimum width from 1 foot 
above rail level to 14 ft. G in. 

above rail level. 

• 

(29) Minimum width at 1C ft. G in. 
above rail level .. 

Note. — (a) Where the lino ia on 
a curve, the V'jdth of the tiuiael 
must be increased by the amounts 
shown in the note to items (23), (24) 
and (25) above, plus the extra al¬ 
lowance between trucks shown in 
column 9 of the Appendbe. 

j (h) Unless the coat in prohibitive, 
the dimensions given in items (22) 
to (29) of Chapter I. R. of the Sche¬ 
dule of Recommended Dimensions 
should be adopted. 


20 ft. 0 in. 
27 ft. 0 in. 

28f^0in. 

ft 

20 ft. 0 in. 
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Tn. M.-STATION YARDS. 

Nots. —The expressions ‘‘in 
stations” and '*out of stations” are 
to be interpreted in accordance wij|h 
the definition of ‘‘Station limits” , 
given in Rule I (31 )> Chuptor I, 

Part I, of the General Rules for Open 
Lines, 1906, viz ,—“Station limiLs” 
njoans the portion of a railway which 
is un3er the control of a SUtion 
Master and is situated between the 
outermost signals of the Station, 

Spacing of Tracks— 

(1) .Minimum distance centre* to 

centre of tracks ., ., •. 14 ft. 0 in» 

Note. —(o) Where the lino is on 
a curve, the distance must be in* 
creased by the amount shown in 
column 9 of the Appendix. 

(6) Where it is necessary to place 
a water column, signal post or over- 
bridge standard, etc., between the 
tracks, the distance must, if neces¬ 
sary, be increased to comply 
■with items (11), (13) and (14) below 
and the notes appended thereto. 

Length of Sidings— 

(2) Minimum clear available length 

of one sidmg at anj station when? 

it is intended to cross trains— 
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(а) at a non-watering station 
—1 per cent, longer than 
the longest train permitted 
tp run on the section. 

(б) . at a watering station-^—sftch 

that when the train engine 
is standing (and taking 
water) at the water column 
the rear of the longest train 
permitted to run on the 
section shall be at least 60 
ft', clear of the* fouling mark, 
(c) Altiiough, owing to the 
* want of powerful engines, it 
may not be necessary to 
provide long sidings in the 
hxst instance, land must be 
acquired for them and no 
buflding, level crossing, or 
other obstruction must be 
permitted that will interfere 
with one crossing siding be¬ 
ing lengthened to the fol¬ 
lowing dimensions:— 

On sections of the Minimum 

Bailway where the clear avail¬ 
ruling gradient is— able length 

of one siding 
1 in 500 or flatter 2,500 feet* 
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between*! in 500 and 1 in 

300 2,000 feet 

„ 1 in 300 and 1 in 100 3,800 „ 

„ 1 in 100 and 1 in 50 1,600 „ 
steeper thai\ 1 in 50 .. 1,200 „ « 

Platfonns— * 

(3) Maximum and minim um hori¬ 
zontal distance from centre of 
t’^.c^to face of platform "copii^. 

(3a) Minimum horizontal distance 
from centre of track to face of 
]3latfonn wall .. ^ 

Note. —(o) If the platfdhn* be 
on the inside of a curve, the 
horizontal distance from centre of 
track must to increased by the 
amount laid down in column 4, 5 
or 6 of the Appendix according to 
height of platform. 

(6) If the platform be on the 
outside of a curve, the horizontal 
distance from the centre of track 
must be increased by the amount 
laid down in column 8 of the Ap- 
‘‘"peiidix. 

(c) Item (3a) may be 5 ft. 6 in. 
instead of 6 ft. 3 in. if the wall is of 
such a nature that it can be cheaply 
moved back 9 in. or il the distance 
from the centre of tia^ alongside a 


5 ft. 6 in. 

6 ft. 3 ixu 
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platfonn to the next adjoining tracJc 
or strootuie be increased by 9 in. 

(d) Signal wires or supports for 
si^ial wires may be allow^ under¬ 
neath ^he platform coping. f • 

(4) Minimum height above rail level 
for high passenger platform 

(5) Maximum ^ height above rail 

level for any passenger platfoti^. 

(Ba) Maximtim height above rail 

level for low passenger platform. 

(6) Maximiun. height above rail 

level for goods, carriage, and 

horse-loading platform (except 
end-loading platform) -. 

Note. —(a) Platforms may be 
flush with rail level, 

(&) The ends of all platforms 
(except end-loading platforms) must 
be ramped to a slope of not less than 
1 in 6 for a distance of not loss than 
3 ft. 6 in. from the edge of the plat- 
'form, the rest can be either ramped to 
the same slope or fenced. 

Buildings and Structures— 

(7) Minimum horizontal distance of 
any building or longitudinal 
boundary fence from the edge of 


2 ft. C in. 

2 ft. 9 in. 
1 ft. 2 in. 

3 ft. 6 in. 
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a passenger platform which is 
not an island platform .. 

Note. —^For the return end of 
platform fencing this item may be 
reduced to 3 ft. 6^. 

(8) Minimum horizontal distance of 
any building from the edge of an 
island passenger platform , 

(9) Miniiudln horizontal distance of 
any building from the edge of 
a goods platform 

(10) Minimum horizontal* distance 
from edge of any platform to a* 
pillar, column, lamp, or similar 
isolated structore within a height 
of 14 ft. 6 in. from rail level .. 

Note. — {a) It is desirable that 
items (7), (8), (9) and (10) shall be 
increased by at least 9 in. so that 
the distances from centre of a 
straight track may be 24 ft. 3 in., 
18 ft. 3 in., 12 ft. 3 in., and 12 ft. 3 
in. respectively or that the distance 
froiit'llie centre of track alongside a 
platform to the next adjoining track 
or structure be increased by 9 inches. 

(6) Items (7), (8); (9) and (10) 
apply to buildings anc^ isolated 
structmes, not readily removable, 

V 

18 


18 ft. 0 in, 

12 ft, 0 in- 

6 ft, 0 in- 

6 ft. 0 in. 
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erected on groiind over wliicli it is 
anticipated that a platform may be 
extended in the future. 

(c) ^ A pillar or column which 
coirers more than 4 square feet in 
plan, must be classed as a ‘'building” 
and not as an “isolated structure.” 

(d) A ramp or staircase of an 
overbridge must also be classed 
as a “building.” Infringements 
dimensions (7) and (8) will usually 
be sanctioned for any particular 
ramp or staircase if recommended 
by the Government Inspector. 

(e) Item (10) applies to packages 
and parcels lying on a platform. 

(11) MiTiim um horizontal distance 
from centre of track to any 
structure, which is not a plat- 
ionn, from rail level to 1 foot 
above rail level .. * • 

Note.—( a) Signal wires or sup^ 
ports for signal wires may be allowed 
6 ft. 0 in. from centre of track pro¬ 
vided they are not more than 6 in. 
above rail level. 

(Z>) To the above minimum 
horizontal distance mxist be added 
allowance for cujives according to 
column 4 or S of the Appendix. 


6 ft. 3 in* 
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'<^12) Minimum horizontal distance 
from centre of track alongside a 
passenger platforju to any struc¬ 
ture facing the platform or less 
than 100 it.’beyond the end of 
the platform, from 1 foot above 
rail level to 14 ft. 6 in. above 
rail level . 

Note. —(a) This rule does not 
apply to a water crane, standard of 
overh(jad watering arrangements, 
point lever, signal post aiid sta^^da^d 
of signal bridges between tracks 4 thtT 
Oft. in these cases becoming the 7 
- ft. 0 in. of Item% (13) and (14) below; 
nor docs it apx>ly to a loading gauge. 

{h) Where the structure is on the 
inside of a curve, an extro width must 
be allowed as shown in columns 5 to 
7 of the Appendix. Where the 
structure is on the outside of a curve, 
an extra width nxust be allowed as 
shown in column 8 of the Appendix. 

(13)^ i ftinimum horizontal distance 
from centre of track to any part 
of a water column, standard, 
signal or point lever, from 1 foot 
above rail level to 14»ft. 6 in. 
above rail level .. 


9 ft. 0 in. 


7 ft. 0 in. 
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Note. —For extra allowance on 
curves, see note (b) to item (12). 

(14) Minimum horkontal distance 
ivoti centre of track to ^ any 
structure not in the vicinity of a 
passer^er platform, and not 
on a goods platform, from 1 foot 
above rail-level to 14 ft. 6 in. 

above rail level .. .. . 7 ft. 0 in- 

Note.— (a) Coal or any material 
stacked by the side of any track is to 
be considered a 8tru5ture in the sense 
in which^'the word is here used. 

(J) For extra allowance on 
curves, see note (6) to item (12). 

(15) Minimum height above rail 
level, for a width of 4 ft. Gin. 
from centre of track, of tie-rods 
or underside of any continuous 
covering in a passenger station 20 ft. 0 in.. 

Note.— (a) This does not apply 
.to overhead piping parallel to the 
track. 

(6) A projecting overhanging 
loof is permissible in the case of a 
goods shed on a siding, if it does not 
infringe the outline of the figure for 
minimum fixed structures out of 
stations* 



165 


■ (16) Miniim im height above rail 
level, at centre of track, for foot 
bridge or other over-bridge cross¬ 
ing the line in stations 

Points and Crossings— 

(17) Maximum height above rail 
level of any part of interlocking 
or sigj>al gear from centre line to 
G ft. 3 in. fioni centre line 

Note. —(a) Metal ramps should 
bo provided over all interlocking 
gear projecting above rail level bel^ 
ween rails to jnevent hanging 
couplings catching in the gear ; 

{b) For sign%.l wires or supports, 
see note (a) to item (11). 

(18) Minimum horizontal distance 
from centre of track to point 
handle, indicator or any part of 
pdint apparatus from 2^ in. 
above rail level to 1 foot above 
rail level 

—(a) A point handle may 
not, in any position, be within 
6 ft. 3 in. of the centre lino of nearest 
track; a clear distance of 6 ft. 3 in. 
is also to be preserved from centre 
of nearest track to any |>art of the 
point apparatus, fixed or moveable, 


16 ft. 6 in. 


- 2^ in. 


6 ft. 3 in. 
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more than 2J inches above rail level. 

An arrangement involving the i)lac- 
ing of a point handle be tween tracks 
should be avoiiled so far as piacti- 
(*ablc. ^ 

k 

(b) On curves, the distance muvst 
be increased by the* amount shown 
in column 4 or 8 of the Appendix. 

(19) Maximum' clearance of chp^'k 
rail opposite no-^e of crossing 

and at heel of swilcli rail ., 1 r bi. 

(19a) Minium ch'rranco of check 
rail oi)posite nose of crossing 
and at heel of switch rail. .. ]]; in. 

(J9b) Maxunum clearance wing 

rail at nose of crossing .. .. J 2 in. 

(19c) Minimum clearance of wing 

rail at nose of crossing .. .. IJ in. 

(20) Minimum clearance between 
toe of open switch and stock 

rail . 41 in. 

(21) Minimum depth of space below 

rail level for wheel flange .. ' 1^ in. 

(22) Minimum radius of curve for 
slip i)oints 5 turnouts or crossover 
ro^s 

Note. —Tliis maf be reduced to 
the proper radius for a turnout from 


800 
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*he straight with a 1 in crossing, 
the ciuve being tangential to the 
switch rail and a. short length of 
straight at the crossing. 

(28) Minimum •angle of crossing * 

(ordinary) -. .. -. 1 in 12. 

Notk.—^C rossing as sharp as I in 
16 will usually bo sanctioned if ro- 
rommend*£^ bv the Govemmcht In¬ 
spector. ^ 

(24) Diamond crossing not to bo 

Hatter than .. .. .. 1 in 10 

(25) Minimum length of tongif^ rail 12 ft, 

(26) Minimiuu length of train pro- 
tec‘tion. point locking or fouling 

treadle bar .. .. ., 42 ft. 

Note. —There must be no change 
of stii)cr-olevation (ot outt^r over in¬ 
ner rail) between points 60 ft. out- 
.sido toe of switch and nose of cross¬ 
ing n^spectlvcly. 
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ni. M.—WORKSHOP AND STATION 
MACHINERY, 

Water Tanks and Water Cranes— . 

I 

(1) Miiutniim distance from centre 
ot ticack to face of tauL'-housc 
less than VX) It. Ijcyond the 

end of a passenger platloim .n.. 18 ft. 0 in. 

(2) yiuinium hoiizontal distance 
from centre of track to any ])nrt 
of water cohu..n from 1 toot 
above rail level to It ^t. G in. 

above rail level.7 ft. 0 in. 

Notjs.—^P or extra allowifiico on 
corVf.H, pee note (&) to ittan 12 of 
CiiaptoT II. M. 

(3),(1),(6)&(6): soe items (3). (4). 

(6) & (C) of CJiapter III K, of the 
&hcdulc of recommended Dimensions, 

Ash-pits^ etc.— 

(7) Average depth for ash-pits in 

stfition yards and for carriage- 
examining pits. 2 ft. 6 in. 

Running Sheds and Workshops— 

(8) Minimum distE^nce centre to 

centre of tracks. 14 ft. 0 in. 
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(9) Minimum clear distance from 
centre of track to any isolated 
structure, such as a pillar 

(10) Mildmun^ cl^r distance, for a 
height of 6 ft. above rail level, 
from centre of track to any con¬ 
tinuous structure 

(11) Minimpjn height aboVe rail 
level to fi5%ars, girders, etc. .. 

(12) Minuuuni height of doorways, 

if flat at top . . 

(13) Average depth for pifi in 
runnbig Sheds .. 


6 ft. 6 ill. 

9 ft. 0 in. 
l^t. 6 in. 
16 ft. 6 in. 
art. 6 in. 
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IV. M.—ROLLING STOCK. 

Maximum moving dimensions— 

Maxipaum width over all projec¬ 
tions— 

(1) At 4 inches above rail level 

when fully loaded .. .. 8 ft. 0 in. 

(2) At 1 foot above rail level when 

fully loaded .. . ^ .. 10 ft, 0 in- 

(3) i'roni 1 foot above rail level 

when fully loaded to 3 ft. 9 in. , 
above re 2 level when fully load¬ 
ed ., -. .. .. 10 ft. 0 in- 

(4) From 3 ft. 9 in. above rail level 
when fully loaded to a height of 
11 ft. 6 in. above rail levd 
when empty:— 

(i) for bogie vehicles .. .. 10 ft. 0 in- 

(ii) for four-wheeled vehicles , • 10 ft. G in- 

Note. —^In the case of bogie vehi¬ 
cle an ovcr-all ^vidth of 10 ft. 6 in. 

' may be allowed over hand rails, door 
handles and lamps from a height of 
4 ft. to a height of 7 ft. 6 in. above 
rail level. 

Maximum width over open doors, 
including all projections— 

(?) for passenger vehicle .. .. 13 ft. 3 in- 
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(0^ for goods vehicle . • .. 14 ft. 0 in. 

Note, —^Doors of horse boxes, 
brake-vans, luggagff vans and rising 
and filling flap doors of goods wagons ^ 
arc exempted fr^m this ndc. » 

. Maximum height above rail level— 

(7) At centre of unloaded vehicle -. 13 ft. 6 in. 

(8) At sides of unloaded vehicle 10 

ft, 6 ini vvrj*^ .11 ft. 6 in. 

(8ij) At sides of unloaded vehicle 

10 ft. 0 in, wide ., .. ,. 11 ft. in. 

(9) Mininium he^ht above rail'ievcd 

when fully loaded for a width of * 

4 ft. 0 in. from centre of track . - 4 in. 

(10) Minimum height above rail 

level when fully loaded at 6 ft. 

from centre of track .. .. 12 iu. 

Loading gauge for goods— 

(11) Maximum width .. . - 10 ft. 8 iu. 

(12) Maximum height above rail 

level at centre.13 ft. 7 in. 

(13) Maxhoum height above rail .. 

level at sides .. .. .. ‘11 ft. 7 in. 

Note. —^The loading gauge is for 
testing loaded and empty vehicles, 
the maximum moving dimensions 
are given in Herns (4), <7) and (8) 

. above. 
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Wheel base and length of Vehicle— 

(14) Maximum rigid whpel base for 

four-wheeled veliicle .. .. *20 ft. 0 in. 

t 

u 

(15) = Minimum distance apart of 

bogie centres for bogie vehicle -. ^ of ler^h 

of body, of 
vehicle. 

(16) Maximum distance of 

ib-jgie centres for bogie vehicle .. 48 ft. 6 in. 

(17) Miniinmn rigid wheel base foi 

}) 0 'j:ie vej ic!o .. .. .. 8 ft. 0 in. 

(18) ^ Maximum length of body or 
roof for— 

I 

(i) bogie vehicle •. .. C8 ft. 

(it) four-wheeled vehicle .. 28 ft. 

(19) Maximum distance apart bet¬ 
ween any two adjacent axles .. 39 ft. 

Wheels and Axles— 

(20) IMaximum and minimum wheel 
gauge, or distance apart, for all 

wheel flanges.5‘ft. 3 in. 

(21) Maximum and minimum dia¬ 
meter on the tread for new 
carriage or wagon wheel, mea- 
smed at 2 in. ^rom wheel-gauge 

face .3 ft. 7 in. 
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. (221 Minimum projection for flange 
of new tyre below rail level, 
measured at 2 in- from inside of 
tyT(^ . IJin. 

(23) Maximuili projection for flange ' , 

of worn tyre below rail level .. 11 in. 

(24) Maximum thickness of flange 
of tyre measured at | in, from 

outer edg<>so|^flange •. •. 1J in. 

(25) Minimum thickness of flange of ^ 

tyre ■■ •• •• ^ m. 


(2C) Minimum width of tyre— 

(?) Locomotive, coupled wheels , in. 
(n) Locomotive, other than 


coupled .. .. .. 5 in. 

(iu) Tender, carriage and wagon 5 in. 

(27) Incline of Tread .. .. 1 in 20. 

Height of Floors— 

(28) i\laximiun height above rail 

level for floor of any unloaded 

vehicle.4 ft. 5 in. 

• 

(29) JSnhnum height above rail . 

level for floor of fully loaded 
passenger vehicle .. .. 4 ft, 1 in. 

(30) Minimum height above rail 

level for floor of fuDy loaded 


goods vehicle .. *.. .. 3 ft. in. 
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Buffers and Couplings— 

(31) Maxiiniiin and minimum dis¬ 
tance apait for centres of buffers C ft. 5 in. 

(32) Maximum height above* rail 

le^el for centres of buJIera for 
unloaded vehicle .. .. 3 ft. 7 in. 

(33) Minimum Jieiglit above rail 

level for centres of for 

« m 

loaded vehicle .. .. 3 ft. in. 

Accommodation— 

(34) Minimuiii width of seat per 

passenger.. .. .. .. 19| in. 

(35) Minim um floor area per pas¬ 
senger .. .. .. .. : (j. ft. 

(3G) Minimum cubic capacity per 

passenger.. .. .. .. 25 c. ft. 

Electrical Standard Dimensions— 

Minim um-height from rail level to 
the underside of a live conductor:— 

I 

(o) In nnder-bridges and tunnels .. I\j ft. G in. 

(6) In the open .18 ft. 0 in. 

(c) Where there is a likelihood of men 

standing on the top of vehicles. 24 ft. G in.. 

(d) At level crossings .. .. 18 ft. 0 in. 
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(^) The dimensions which lix the 
* amount of vaiiation of the wire 
cither side the^ centre line also 
distance between live wire and 
stntctures , .. .. .. * O.ft 6 in. 



Standard Dimensions Heco; 




sNnsp. 


5 FT. 6 IN. GAUGE. 
I. R.—GENERAL; 


Formation, Single Line— 

(1) Minimum width in embankment 20 ft. 0 in. 

(2) Minimum width in cutting (esc- 

dudifig side draws) .. .. 18 ft. 0 in. 

Formation, Double Inne— 

(3) Minimum width in embankment 36 ft. 6 in. 

(4) Mjfiimum width in cutting (ca>- 

duding side d/fains) .. - - ft. 6 in. 

Note. —(a) where tlie lino is 
on a ciirvo, the width of formation 
must be increased by the amoimt 
shown in column 9 of thd Appendix. 
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Spacing of Tracks— 

(5) Minimum distance centre to 

centre of tracks (outride station 

limits) .15 ft. 6 in. 

^ * 

Note.— (fl) The expression 

“station limits” moans the portion of 
tt railway which is under the control 
of a Station Master and is situated 
between the outermost signal . of 
thoi Station vide Rule 1 (31)/ Chapter 
T, Part I, of the General Rules for 
Open Lines (1906). 

(h) wfceKTthc line is on a curve, 
the -distance between tracks must 
be incrcaHod by the amount shown 
in column 9 of the Appendix." 
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I'raLsition approaches to cur\'es— 

(6) Length in fe^t of transition 
curve when the shift is 2 ft. 8 in. 

(7) Alternative formula for length 

of transition cur\’'e in feet .. —6 X per- 

inissible 
speed in 
mijcs per 
hour. 

Gradient in Station— 

(8) Maxmnun gradient in statioii'1 in lOOO 

Note.—( a) It is very desirable 
that the gradient in a station yard 
should bo kept'as flat as possible. 

Except where great expense is in¬ 
volved it should not be made steeper 
than 1 in 1000. 

(6) Hump or gravity yards are 
exempted from tliis rule. 

Ballot— 

(9) Width of ballast at level of foot 

of 'Mul ., •. .. .. 11 ft: 0 in. 

(10) Depth of ballast below sleepers 8 in. 

Sleepera— 

(12) Minimum number of cross 

bleepers per mile ♦- •• 2112. 

13 
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Note. —12 sleepers per 30 foot 
iiiil=:2112 blcepera per mile. 15 
sleepers per 36 feet rail=2,200 sleepers 
per mile. 

Buildings and Structures— 

(17) Mmim um horizontal distance, 
from centie of track to any struc¬ 
ture, except a platfonn, from 1 
foot above rail level to 14 i^^.G in. 

'^iibove rail level .. 

(18) Height above rail level, for a 
width of 3 feet, each side of 
centre 6i track, foi- over-biidges or 
*ovcr head bracing out of stations. 

Note. —^For additions to items 
(17) and (18) on curves, see columns 
5 to 8 of the Appendix. 

(19) Minimum height above rail 
level lor telegraph wires cross¬ 
ing the line 

Tunnels, Single Line— 

(22) Minim um height above rail 

level at centre. 

(23) Minimum width at rail level . 

(24) Minim um width from 1 foot 
above rail level to 14 ft. 6 in. 
above rail level .. 

(25) Minimum w^dth at 17 ft. 0 ilL 

above rail level.. 


7 ft. 9 in. 


17 ft. 0 in. 


22 ft. 6 in 


21 ft. 6 in. 
14 ft. C in. 


16 ft. 0 in. 
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Note*—^W here the line is on a 
?urve, the width of the tunnel niiist 
be increased— 

(i) On the outside of the curve, 
by tl^ amgunl^ shown in column 8* 
of the Appendix. 

(m) On the inside of the curve, by 
the amount shown in column 4 or 7 
of the Appendix. 

Tunnels, Double Liajp— 

(26) Minimum height above rail 

level at centre .. .. .. 22 ft. 6 in* 

(27) Minimiuii wklth at rail levels. 30 ft. 0 in. 

(28) Minimum width from 1 foot 

above rail level to 14 ft. 6 in. 

' above rail level .. •. .. 31 ft. 6 in* 

(29) Minimum width at 17 ft. 0 in. 

above rail level ... .. . * 21 ft. 6 in.* 

Nora.—(fz) Where the line is on 
a curve, the width of the tunnel must 
be increased by the amounts shown 
in the note to items (23), (24) and 
(25) above, plua the extra allowance 
bet\^en trucks shown in column 9 of 
the Appendix, 

(b) The above items* for single 
and double line tunnels are strongly 
recommended for use on all lines as 
the cost of any subsequent enlarge¬ 
ment of tunnel section is^prohibitive. 
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U. R.-STATION YARDS.. 

Note.—^T lio ‘'iu 

stations” and “out of stat/ions” are 

to bo in ac‘t*ordance with 

the »definition of “Station •liiiiith” 

given in Rulci I (31), Chapter 1, Part 

1, of the General KuKs for Oj)en 

lines, HX>6, ri^., “Station iiniits" 

means the ])Oi'tiou of a railway which 

is lindoj* the t-ontrol of a, Station 

Master and is situated botw<vn the 

outermost signals of tlic Station. 

< 

Spacing of Trac^/s— 

(1) Minimum distance centre to 

centre of tracks , .. .. 15 It. G m.. 

^ m ^ « 

Note.— (a) Wliero the lino is on 
a curve, the distance must bo in¬ 
creased by ilio amount shown in 
column 9 of the Appendix. 

(h) Where it is neccssajy to place 
a water column, signal j» 0 Ht or over¬ 
bridge standard, etc., between the 
tracks, the distance must, if necos- 
^ry,-be incr<‘Hscd to comjily witli 
items (12), (13) and (14) below and 
the notes aiipouded thereto. 

Platforms— 

(2) Minimum length of passenger 

platform •. *. 800 ft* 
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Buiiimgs Structures— 

(7) Minimum horizontal distance 
from centre of track to any 
bifllding. or* longitudinal boun-* 
dary fence on a passenger 
platform which is not an island 

platform .30 ft. 0 in* 

• 

Note. —^For the return end of plat¬ 
form fencing this'item may be reduced 
to 3 ft. 6 in. from edge of platform. 

(8) Minimum horizontal dist^ifce 
frmn centre of track to any 
building on an island passenger 

* platform . # .18 ft. 3 in. 

(9) Minimum horizontal distance 
from centre of track to any 
building on a goods platform .. 16 ft. 3 in. 

(10) Minimum horizontal distance 
from centre of track to a pillar, 
column, lamp, or similar isolated 
stjjjicture on any platform with¬ 
in a height of 14 ft. 6 in. from** 
rail level. .. 16 ft. 3 in. 

NoTE.-^(a) For additions to 
items (7), (8), (9) and (10) see 
ooliuuns 4 to 8 of th^ Appendix. 

Distances from edge of a stiai^t 
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platform corresponding to the ahov^ 
items are 24 ft. 6 in., 12 ft. 9 in., 10 
ft. 9 in., and 10 ft. 9 m., rbsx>cotivcly. 

(6) ^trms (7), (8), (9) and (10) 
apply to buildings and isolated Struc¬ 
tures, not readily removeable, erect¬ 
ed on ground over which it is anti¬ 
cipated that a platform may be ex¬ 
tended in the future. 

(-) A pillar or colurr- ' whicii 
covers more than 4 square feet in 
plan, must be classed as a “ build¬ 
ing” ani„* .not as an “ isolated 
structure.*” 

(d) A ramp or staii'case of an 
overbzidge must also be clarsed as 
a ‘‘building.” 

(12) ^Minimum horizontal distance 
from centre of track alongside a 
passenger platform to any 
structure facing the platform 
or less than 100 ft. beyond the 
end of the platform, from 1 foot 
above rail level to 14 ft. 6 in. 
above rail level .. .. .. 10 ft. 0 in* 

Note.—( a) This rule docs not 
apply to a water crane, standard of 
oveihoad watering arrangcmentsi 
pole of electric transmission line, 
point lever, signal post and standard 
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' of signil bridges between tracks, 
ttc 10 ft. in liese cases becoming 
the 7 ft. 9 in. of items (13) and (14) 
below ; nor does i^ apply to a load¬ 
ing g.fcuge. ^ 

(6) Where the structure is on the 
inside of a curve, an extra width 
must be allowed as shown in colunma 
4 to 7 of the Ai^pcndix. Where the 
structure is on the outside of a curve, 
an extra width‘^diust be allowed as 
shown in column 8 of the Appendix. 

(13) Minimum horizontal distan/:e 
from centre of track to any 

of water column, standard, sig¬ 
nal or point lever from 3 ft. 9 in. 
above rai? level to 14 ft, 6 in. 
above rail level .. 

Note. —^Por extra allowance on 
curves, see note (h) to item (12). 

(14) IMinimum horizontal distance 

from centre of track to any 
structure not in the vicinity of a 
^ssenger platform, and not on 
a goods platform, from 1 foolf* 
above rail level to 14 ft. 6 in. 
abdve rail level. 

NoTEl—(a) This rule does not 
apply to any part of yater coliurm. 


.7 ft. 9 in. 


7 ft. 9 in. 
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standard, signal or point lever from 
1 ft. above rail level to 3 ft. 9 in, 
above rail level, the 7 ft. 9 in. in 
these cases bocominot the 7 It, of 
item (11) of Chapter II, M. 

(6)i extra allowance * on 

curves, see note {b) to item (12). 

(15) Miuiinuia height ohove rail 
level, for a yvidth of A It. G in. 
from centre of trad:, of tie-roils 
<u underside of any c3tJliuuous 
covering in a passengt^r station. 22 ft. 6 in. 

Note.—'( a) TliLs does not a])|)ly 
to ovorlu'W water ]'ii>ing parallel 
to the track. 

(h) A projecting ovvrhftjxging 
roof is pormKsible in tljo case of u 
goods fihed on a siding, if it docs not 
*■ infringe the outline of the figuic re¬ 
commended for minimum fixed 
Blrueturcs out of stations. 

(IG) Minimum height above rail 
level, at centre of track, for 
. foot bridge or other over-bridge 
crossing the line in stations .. 19 7t. 0 in. 

Points and Crossings— 

(23) Angle of Grossing to be used in 
turnout and crossover run over 
by a passenger tra^ .. . . 1 in 12. 
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*m. R.-4W0RKSH0PS AND STATION 
MACHINERY. 

Water Tanks and Water Cranes— 

(1) Dista’bce fK)nncentre of track to 
face of tankhouse wken less tlian 
100 ft. beyond the end of a 
passenger platform .. 30 ft. 0 in. 

2) Minimum horizontal distance 
from centre of liack to any part 
of water column from 1 foot 
above rail level to M ft. 6 in., 
above rail level.j* 7 ft. 9 in. 

Note. —^For extra allowance on 
curves, see note (6) to item (12) of 
Chapter 11. M. ' 

(3) Minimum height for bottom of 
tank above rail level at water 
column—.. 

(a) for watering engine .. 26 ft, 0 in. 
^ (&) for washing out engine .. 40 ft. 0 in. 

(4) hlinimum total tank capacity 

at aay station.2j)09x. ft. 

'or 12,500 
gallons. 

(6) Minimum height above rail level 
for discharge orifice of water 
crane .. .. . .. 12 ft. 0 in. 
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(6) Jlinimum internal diameter ^or 

piping from tank to water crane 8 in. 

Note. —Items No. ^3), (4), (5) 
and (6) are strongly rocomnunded 
for tise on all lines, as expy^rience has 
shown the utmost im]mrtance not 
only of the provision of an ample 
suppl} of water, but also the neces¬ 
sity of ensuring a quirk flow into 
^engine tenders. Any f^^n^ or de¬ 
lay in wat(»i PU])ply is liable to cause 
serious dislocation to tiaflic. 

Ash-pits^ — 

(7) Minimum clear length at bot¬ 
tom for ash-pit .. .. .. 65 ft. 0 in. 

Engine Running Sheds - 

(8) Alinimum distance centre to 

centre of tracks .. .. .. J 8 ft. 9 in. 

(9) Minimum clear distance from 
centre of track to any isolated 
structure, such as a pillar .. 8 {if. 3 in. 

‘ (lOi Minimum clear distance, for 
height of 6 ft. abo\e rail level, 
from centre of track to any con¬ 
tinuous structure •. .. 10 ft. 9 in. 

to 

(11) Minimum height above rail 

level to tie-bars, girders, etc. .. 18 ft. 0 in. 
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l/i^rkshops- 


(8) Minimum distajjice centre to 

centre of tracks .. 

• 

(9) Minimum * cles^ distance from 
centre of track to any isolated 
• structure such as a pillar 


^10) Minimum height above' rail 
level to tie bare, 4 i^ders« etc. .. 


15 ft. 0 in* 

7 ft. 6 in. 
17 ft^J) in. 
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APPENDIX. 


45. Extra Clearances on Curves. 
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10 

4® 

1,432 

4 

3 

5 

Ha 

12 

a 

11 

5® 

1,146 

6 

4 

6 


16 

7 

13 

6® 

955 

6 

6 

7 

8 

19 

8 d 

15 

wm 

819 


6 

8 

9 

20 

8 ^ 

16 


716 

6 



10 

21 

9 

\8 

e9 

637 

6 

mM 

9 

10 

22 


19 


'673' 


8 

10 

11 

22 

n 



NoTS."-(a) The clearaxioes are calculated for the degree 
of curvati^re and super-elevation shown in the Table and are 
to be adopted for these and any leas super-elevations. 


(6) Ck>lumn 3 has been oaloulated for a speed of 36 miles 
an hour. ' 
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' Clearance on Curves ctdled from 

the SchMule of Standard Dimensions, 5' 6' Gauge, 
1922. 

■^ote on extiji Clearance on Curves— 

1. It Las been contended that the •extra 
clearances prescribed in the Appendix to the 
Sch^ule of Dimensions of 1913 for 5 ft. 6 in. 

are too liberal. 

2. The contention based on the assumi^ion 
that extra clearances oncurves are required only 
because a vehicle standing on a curve lies along 
a chord of the curve, so that its ends overhang the 
outside of the curve and its middle overhangs the 
inside of the curve. 

i Extra clearancfia are, however, also required 
on account of the effect of “super-elevation of 
outer over inner rail” and on account of the “lurch” 
of a movii^ vehicle* 

(a) Curvature — 

3. ^The extra clearance required on the inside 
of a curve^on account of a vehicle lying along a 
chord of the curve, is the versine of a chord equal 
in length to the distance between the bogie- 
truck centres. 

,4. The extra clearance required on the*onfc«id^ 
of a curve is the difierence between the versines 
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of two chords equal in length to:— 

(1) the over-all length of the bogie vehicle, and 

(2) the length betn centhe bogie-truck centres. 

5. Formula for versine:— 

V=versine in feet, j 
K= radius of curve in feet and 
C=length of chord in feet, 


C* 

then 


mfeet. 


b*. The distance bttVeen the bogie-truck 
centres of the longest bogie vehicles in use at 
present is feet. The maximum over-all hmgth 
of bogie vehicle bodies is G8 feet. 

7. If the versines V and v for 68 ft, and 18 ft. 
chords are calculated, it will be found thaiA =2v 
near enough lor all practical purposes. 


(6) Super-elevation — 

S. Superelevation tends to tilt a vehicle to¬ 
wards the inside of tlie curve and llidlefoie to 
reduce the distance between the vehicle and a 
fixed structure inside the curve. The redfiction 
varies from nothing at rail level to a xnaximum at 
the eave^ of the vehicles. 

9. Formula for Super-elevation allowance:— 


if 

1 


S = reduction of clearance, between vehi¬ 
cles and fixed structure, due 4^) 
super-elevation, 
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h == of j)oint of vehicle under con- 
fidt ration above lail level, 

s super-ele^ifition of outer over inner rail, 

^ and 

g = gahge W track, 

then S = h X —' 

8 

4trabmed effect of Curvature and Super-elevation— 

10. To j>rovide for a vehwde at rest on a ci^ed 
track alongbide a fixed*?! luiture we must provide 

extra cleai aiices as follow s;— 

• ^ 

v+S on the inbide of the curve injcase the full 
amount of super-elevation is allowed, and 
v^on tlio outside of the curve in case there is 
uo Buper-elevation. 

ic) Lurch— 

11. A \ehicle moving round a curve is liable to ' 
Ivrch on aocoxmt of (f) play in bolsters, (it) com- 
))ression and extension of springs due to centri¬ 
fuge tendency, and {%ii) unevenness of track. 

A few ineasurements of lurch were recorded 
during txperimtnts with long bogie vehicle 
on Indian railways in 1908 but they were not 
numerous enough to settle a reliable formula 
which would cover all conditions. 

^ It is believed that the figures in the Appendix 
to the Schedule of 1913 allqp for a ZurcA of i inches 
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at the end of a vehicle on the outside of all cui^ea 

g 

and for a lurch = -^ at the middle of a vehicle on 

the inside of all curves. These amounts must be" 
accepted until further experiments pi’oduce more 
reliable results. 

_ • 

Lurch also takes place on the straight, 

experiments are necessary to ascertain 
amount of it. The lurches of four inches and 
JS on curves are asm .tfd to be additional to 
any lurch which occurs on the straight. 

Combined effect of Curvature, Super-elevation and 

Lurch— 

% 

12. The total extra clearances to be pro¬ 
vided between a vehicle and^a fixed structure 
are therefore :— 

V + 4" on the outside of a curve, and 

V + JS on the inside of a curve. 

Extra clearances required between parallel curved 
tracks— 

13. There are four possibilities :— 

(1) Two trains at rest on the t;^acks, 

(2) the train on the outer tra<.k station¬ 
ary and the train on the iimer track 

^ running at speed, 

(3) two trains passing one another at' 
speed, and 
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J4) the traiii on the inner track 
stationary and the train on the 
•outer track running at speed. 

14. In* case (1), assuming equal super¬ 
elevation on thh t^^o tracks, the extra Clearance 
required on account of the train on the outer 
track is V + S and the extra clearance required 
on account of the train on the. inner track is 
V — S : for the end of a vehicle on the ijjcer 
track may be opposite *^0 middle of a vehicle 
on the outer track. The total extra clearance 
is therefore v -f- v, i.e., 2v efr V. • 

Case (2) is worse than case (1) Sccause 
we must allow for lurch on the inner train; 
the extra clearance required is 2 v + 4", i.e., 
V+4'. 

^ Case (3) is possibly not so bad as case (2), but 
we must allow for the two trains lurching 
in opposite directions and therefore provide extra 
clearance amounting to V -j- 4' + JS if both tracks 
havQ the same super-elevation. 

fiase (4) is not so bad as (3) because the station¬ 
ary train not lurch. 

So the worst possible case is case (8) and the 
clearance required is not less than V + JS 4'. 

Summary— 

**15. The various columns in the Appendix Table are 
therefore calculated from thetoUowing formula:— 

*14 
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Columns 4,5,6 and 7 from the formula v„+ ® 
Column 8 „ „ „• v 4*. 

Column 9 » * » V'+ iS+4* 

'68 X 68 


9f 


where V = ‘^Versine” of a 68 ft. chord 


8 X radius 


X 12 in. 

V — ‘‘ver&ine” ol a48 ft. chord = 
X -12 in. 


48 X 48 

8 radiiiH 


h X (8uper-clevation according to columns). 

c, _----- - 

and h 1 ^or coliunn 4. 

2| for column 5. 
for Column 6, and 

11 or 1 whichever is greater for columns 7 
14 less S'' J and 9. 

For curves over 3® the additional clearance to 
be provided between a vehicle and a fixed structure 
on the inside of a curve is greater than the additional 
clearance required between parallel curved tracks 
ha^g the same curvature and super-elevation. 

If a ^signal post or water column be fixed 
between tracks on a curve the extra allowance 
will be the thickness of the obstruction plus the 
suln of the figures given in columns 7 and 8 unle^ 
the obstruction is canted at the same angle as the* 
super-elevation of the^tracks. 
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^The figures in columns 4 to 8 are about the 
same as the jcorresponding figures of the Schedule 
of 1913 even though <Jiey provide for the increase 
-.due to velycles with eaves 14 ft. (less 3 in.) instead 
of 11 ft. 6'in. high tod no reduction ma4e,for the 
allowance for* lurch already provided for on the 
straight. 

The figures in column 9 only apply to extra 
(5earancoa between tracks w'hich have no obstruc¬ 
tion between them, TJt^ey are smaller thanThe 
corresponding figures of the Schedule of 1913 as 
no allowance was made in 1913 for'the super¬ 
elevation of the inner track. The figures in column 
9 are equal to the sum of the figures in columns 7 
and 8,lcss the displacement due to super-elevation. 

17. The allowances in the Table are probably 
JO excess of actuals especially in station yards 
where speeds are low and smaller super-elevation 
provided. It is however not considered desirable 
to reduce the allowances until further experiments 
und^r all conditions have been made. In special 
cases where space is not available or the expen¬ 
diture unduly heavy sanction should be obtained 
for any infringement. 
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III. Preface to the First Edition. 

1. are so many authoritati\e books on 
Poiats and*Crossing3, that an apology is needed 
ffjt pr^^snmiiig to add one more to their number. 
When learnbg the theory of points and crossing 
work, I strongly felt that although there is a 
‘large umabcr of books on Points and ^ Crossings, 
some quite •admirable in their way, aj< a.id-book 
w^ks yet wanting wliich would treat only of points 
and crossings in a simple way. Most of the exist- 
mg works present the theorje^ical side of the 
subject which very advanced students will only 
understand. An attemp*^ has therefore been maae 
in this small book to tre^t the subject in the sim¬ 
plest way possible. Though this booK has been 
written for the use of beginners, it is hoped that 
it may also prove of some serv ice to those of ripe 
experimee in constructing new tracks. The 
book contains rules and formulse with examples 
^’illy worked out in every case. My sole endeavour 
has been to give Amateur Permanent Way In¬ 
spectors a short and concise bbok which wiQ tho¬ 
roughly cover their work so far as the points and 
crossings are concerned. 

2. In the preparation of this book, I have re¬ 
ceived v:luable assistance from several books, 
especially Cole's “Notes on Permanent Way Material 
and Plate-laying” and Naben’s “Notes on Rail¬ 
roading” for which I am indebted to those auth 9 r' 

3. All suggestions will bo most thankfully^receivod. 

E. N. SALEADE. 
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